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9 * fC # it ft £ liffi K * ^ ri s *T 06 T- 0 , ^^p°p t VXM&ik 
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h # ^ ^<A£jg{£OV^#tt* 5 # > #&fl¥3-139276# 
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olyhedrosis virus ( AcNPV) <£>DNA £ ffl V> X , n 7 >f /"/f yL 

0it-e^{-^ 7 y^-fe&ft* * SC it ^ £ J!ra L g£ jUk 

5:, ffi El » * tfe * <fc 0» ^^MltlAU 3S9l£-£5;fr 
&tfS|!B3§£H (Genes Dev. ,13, 511-516 , 1999) „ % <D & fl? £ ffl V> fc 

/7$tiTV^5 (#5fl2001-161214-5§-<£$R) 0 ^*it^^ 
£ , ilBEA^^^^V^^'/^t'fc 5 piggyBac&JB V*T * 

tc (Nature Biotechnology 18,81-84,2000) „ 

U*» JifEOAcNPVSr/B WcSA^&ft^^fl-^* Kit 
-e^^^A^^T'tt. |ftjftt^#aB^;^ (AcNPV) £^V^5 

got^5, h 9 V* jK ;/ VpiggyBacSrffi ^tc&lX'ft, 

v<9 Rtts j^£*ri 5 + #"C*te& < , fto, *>f3i#|:| 

38 9! $ ^fc#l&x.M*ft£l&3fe * :"<*«&i**fi*fc 
7£ T? HI Jfc -f~ 5 & . SS&fcffKfifffSr&Ki:"*"*-*:**^ * 



«F ft {- H JS t5S o fc o £ jg £ ft *& ifc x. M * 5C<D£ 

f* £ 7c: + # T* fct & < , * fc>«>-C4>fcv> 0 

& ft? »c *5 v» r W: * IHt^^a p ? -T A' * <o f£it M C & * 

£>HT'feoit >9 * -Y ^ £ m if * * O 3* $1 * > 9 % ft 

#J * V /< ? % <o & 9! * ft 'P ft t& if, < 
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m* / atsVf&& *) gtf}*v«^SC£#Jttk f» 3» -t" 5 r i: Jft* H IB T? *> 

U Wat * J#o D N A 12 3?!) «r , h 9 I' * # > # 0> DNA & *ij ffl 
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^£"£tf5 3 '3fc<MiJk:^3fc* >^ 0 ? Slitter 5 

ft fa _h -f- 5 r t £r JL tH bfc 0 * 7c , ^*^y/^«tfe^o3 ' 

{iij^ ^ ^ y » ^H^at-fe^o 3'*#«#£T5: ;m7 u — 

- * - ftj tip T T- ^ ^ £ -tir , ^3fe*^'- ? ^«a 5 *ii^JMJ&<£>^ 

5 'W\z. 7 4 7* xx 4 Z/HmHte^&Wi hoySr^tfS' 
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#*9§# tt, 7 ^ 7** 4 >>Hmmte*<V 5 ' * ft # tf> DNAgB 
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fefc=f-m.&7LlJ 4 =« £fE$!i <© *fl * J!ft * ifc. »* fi ife G> if 'f I* * 

b ^ s a ^ m ^ & £ ^ ^ ^ — fciB-t-s^o-efeSo 
4lt*<^^*^ K^j^^fijffl pj * at ^ x # *t *K 

Ufc^o-r. 1) (i) i^Ht'^StS^ 13 * ^ 

(2) Mia (l) <z> T JMf £ *t , 7^p^yHii 

*^pj«j£(-, 2) (i) m^i-e^ts^p^-^-^ ( 

2) HfrlS (1) (DTm^jM^ £ itfc, J&lh=« K^«r-&*fcv^#* 

, Sfctt (1) li*iT'IISt5/p^-^-^ (2) ME (1 
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# £ B £ * > J.omII2^ita^^^ 3 'OH- 7 A •? n -r ^H^« 

# 31 * , 4) _hlB 1 ) *><b3) tf^-f >^ ^ 

# 31 W « 3E I- , 5) _h 15 4 ) (^IS^Oliil^B^ffl^^^-^BA 

# 38 W »i 35 * 6) _biE 1 ) 3 ) in IE it tf> V > i" *u a* — oofl. 

W £ IeI 4X "I" 5 - t t tS^*^ 9 f£ <Z> it # 8; £ *l #f 1" 

# 38 W « * > 7) JLIE 1 ) 2»<b3) ^|5«fe^V>-f 4X35* — o<£>^ 

* ff 31 3! it 45 ^ # ± y h &%k&fciz.&A £ ti. ^o, $1 

# ?H tt 31 fc: , 8) _hf27) fcSBtfeO* <Y ^ Lfcfl^* V 

*9 m&^ttffl&&mm-r s 0 
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B3li, transposaseSr^o^7 ^ ^ KpHA3PIG© #J E £ 

13 4 # , SKOitttEifJUbtlfcl 1 gg <Z> # f (Gl) <D 
J A D N A SrEcoRV, Xmnl^S b fc ^ , j^n^V^ — 7inV- 

£: ^ i" 0 T? 3b 5 o 

7 s c ^-oins^&^A ufciam^^-r =* <d m & & \a & fa *> -< 



a* £> 6 r t Ir/Tt, 

06li, i3^IME (*»li»b3ttK, Hife 2 S> 2 Jft IZ 
) i^^^Hfc^-r^^^lliyy 2»DNA£EcoRI*fc&BglII*Q ! S 

ufc^ib, ^n>r>-^ — 7 * » v - o> ate & ^ -^nittf 

i7d, js e ^ *& * *. # >r 3 f as *b * ** ft 5 * ="f ^9 — ? * 

n ymRNAOlI5:RT-P CR(-<toT^tBb^|2iT»$>6o 

m 8 « , -ty s/ ^ ^ * * — * — ic u * = >f v * — y =c * 
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13 1 2 «t % HP • IC • HAitfc^-* "fe y h «r^tP itfc^F-^Affl a > * 

HI 3tt, HUP • IC • HAjH5^-# -fe 5/ h Sr-^tf itte^^Affl =» ^ 

g| 1 4 14, HUP • IC • HAit^^y-* ± y h & ^ Aft =* *S 

0 1 5 tt, HP ♦ IC • Ait^^F-* * y V ^^tsi&Bi^-^Xm =* V* 

i 6 tt. hp • ic • km.fc+*i * ^ h^^tpa^s^F-^Affl^^^ 

h 7 ? h tf>f£$!£#Sfe £ ?f "t" El T- 5 „ 

*x 9 >MVrlz.£ D#tflfeg|-ei>5. # = « *P #B * lift *« US t? 
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ask:** u^^pfi^ffl. ^^-Y^x^ffl. jUl # *n n& # m fi? jb & # o 

*%WW4 h *> 4 ^mt L T # RB £ $ H&V^s, 

^ ^, ^1 X. t h'/fy^ - 7ioy-a> 0 , v(J- Interferon 
Res. 5,521-526,1985 .Nucleic Acids Res. 10 , 2487-2501 , 1982) , fc 
V 4 V 5 — u «< 1 2(J. Immunol. 146,3074-3081,1991), t h 

mU^. =* a — —$iJ$fcH^( Nature, 319, 415-418, 1986), t hxJJ ^ 
u V (Nature, 313, 806-810, 1985), K hh**^ X 

Cell. 77,1117-1124,1994), * =i 4 V ^ — 7 * o - © (Biosci.Bio 
tech. Biochem. ,56,211-214,1992, GenBank x - * * 3£^##E 
04599), ^nxy 7a^xf y (GenBankx — * — * FD 
U00685), * ^mfiLlfr^ * ~ — ffl$k&T (Gene, 274, 263-269, 2001) 
, -f^-fy^-7xoy-v (GenBankf-^^-^S^Sf S4120 
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1), ^f^y^-W*>-12 (^M^10-36397#^#) , << 
2.]&m&=* n --jjiiJ&H^ (^Sfttf^ 5606024-^) 

ft 3 o ~ — jjilj gfc B ^- 3g T* $> 9 , r « y^-7ioy-a, 

0 1? <5 o 

^ n^f i/^ - 7 3i n V-a> at-g^tt* W ittfE. Coli(pFelFNl) ($[ 

# ^ 3 0) /? n — — ^ ^ ^ — (T. Horiuchi , Agric.Bi 
ol.Chem. ,51,1573-1580,1987)^^1^ ttMUfc»*t^7^ S 

^ o 

^30^:^3 o ^i— jfiij 0 ^ it ^ ft * =* ^ IS * 3fe <n i# ma AS t? 

$>-5CRFK^fflflS^LPS-C*^J^ U7t^, -fc <D *B US £ 0 mRNAS: 0 JR L * $ 
P> <£ t> # ktlfccDNASrHSnc GenBank 

«##AB042552«r#%K:R5£ LfcT^'f — £r ffl V N "C PCRK: J; 0 & 
5 r. £ T? # 5 o 

^ 5 KpORF-hlFN- /3 ( Invivogenfr) b #J 19 ffi w t T* & # T? # 

3§ *5 5 # ^Sfe-feft^^ate^F-^A^fei-ov^te, it 
fc*tf$:l£lz3k&i£fcW.fry2<t.ti, £ gE f£ <£ 9 <b 2c 
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^ if 9 ^ 5: K (Nature Biotechnology 18. 81-84, 2000 

So 

t?*>. P £: i§ S tf> # "C f£ # L , Jfffls LfcBtS&AXfmgs^Jf&ic 

iiHtb, i^^5rHK*t5o 41 <£> £t -C At *6 & K S'J L % 
fc tf> 1=> Hit 2i £ 2£ ^ £ -fr , !2B^0F1-5o IPttii^^*^ 3 ^^:^*! 
{fc # i~ 5 r £ >0 S *T h£ & 3 # 38 O itfe ^ & £ # -f =» - 

•t>, rft b it 45 =f- SB ?'J <E> ^il'J . l*t©h7y^!t?/yft*©DN 
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Amn&^ir o £ e> it wt >^ p * — ^ — t © m © at^c-?' * * 

^tFSB^J^jS^ UT t> <t v^o ^fcAXttfc&IK j£ £ *u it : 5F- 

1*9 -5 <£> BE , tfi£.y>)WWt&i&fc I f- , * ft * 1"* * * fie 

LacZiUS^ ft -5 - t 5» fllx-fcf* al^ft?"* 

ijft©h7 ^ * jfeDNAga ^ijor B i 0 51^0 ft ifB^^#A-rs - 

r<D - £ ^ £ o T , 3t ^ lift * * -< 3 * y — => 
y^^^Itt 6 ^ t rt* pJtB-e*>S„ ^fc^^*— pUC9. 

i9ft if. ^iii3le/7^^ K<*> — ffi^fctt^T&^tfr fc-e# 

<5 o 

^i^fef n^e — * — -efcoTfc*^ =»*aii&i*3T?W2&f!:fltt< ^ 
p ^e- — ^ — -e & frte* «£ a* , # ^ ^ $fl & jr -e # ^ ft 9 y /< * « <D 
» ^ & » 3 <fc M£ X * £ ft fc r » * - * — * s # * . #J {** 

^ s< ? % <D ■? n * — * — ft m Vf h ft 5 o 

•e o is ^ ^ o ^ - ^ — ffl v^?> 5 jte^-sa^J o v> -c , 
^^•^-^ga^j, ^yAga^ij-^, -t © a& 3t e *s s & #p s e #i 

0 ^ _ o^irf-^r h # V <D is ? -jr ;v gB m # y ASS^iJ 

ft if & &j 9 >* * K * 5fe <e> t> <^ , # £ t ft s # ^ =» ft ^ a a 9 v 
? %v)*s 7 -t # y Ais^j^^tf e>ft5„ sv4o^ y 

A J ^^v'^^:*:/^ j e>'^y Aft i: <£> — # W Kl * > s< 9 %<T>&^\Z.% 
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m<D $> 5 <b <d ft if &m if h ti z> „ ±.m<o-7 * — * — ^^©It^ 

31 M *5 V > T , r^3|5^ « <£> 3§ it ^ # -fc :/ h J t 

O^iTSr-^tfo $ fjC/n^-^-t©^!-^*^ V * SC 1# it it 

tomm t (Dffliz b&M tf> it ^- BE ?d £ il#§ It h JfeAlW 

is: ft . ^ /& $ *u 7t it <(£ ^ ga ?>j £ ii -r 3 ^ t t 5, 

— 5> * (piggyBac) h 7^^^^^^^^S«gS^J^*i~5^3fe^ 

y/^f wl^ffliie^^ty ht*fc^ ^o, — ^ y ^ (pig 

gyBac) h^^^Tjfif-XOf^ffl^J; <9 1; & #ffl J3&^fe#~-S A $ 5 

^^^{CjoV^T'^ffl c? ft <5 DNA ^ J& # "t" $ ^ ?£ # r^J Pfi & & 
o ^E^P <£> it -(5 ^F- ft # iZ. # % PCR(polymerase chain reactiion) 

mtvxx? v - ~ *s ? -t z> x m# i? & i? % ti z o # s§ §3 ^ & ^ 

Il^ICiStlit^tf. m.B&)&%l&t f * it 45 ^- ± <£> 

£ 9 it ^- o g ga ?ij a* — ttv^s t^lrv^o 
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^#£LV^ #J;tf*\ # II ¥6-261770^4$ ilBg62-285787(£ IB *c£ 
*LTV^<5 a # 5? a ? :t <£> f?& 3 »j 9 # '< 9 WMfe^-V? * * 
— $ — j^t-fj ^ ^T^fylfi"? - ®^ 11 ^"^ — (Nature Biotechno 

a 

logy 18 .81-84,2000) ft £ & M£ If b tl Z fr. 7 << ~7 n -Y f H £1 it 
^ (GenBank^^##V00094<^^IS#^255~574# § ) , 7 >f "7 n 
-f^L^jt^^- (Gene, 100:151-158:GenBank^^#-^M76430) , 
-fey v/Vlfe^^T'p^-^- (GenBank^###AB007831O^S 

##599~1656# @ ) &£f;fr-f =* *B & II M * "t? isi V ^ (IE iS ?S t£ £ # 

3 a £ am US a* W L^v^jte^f-^ r ^ -c? ^ . ^&±#Bfla* s **^^u 

fils*^ if tfM£.~t'Z>&^ J $ > M* 9 >'<9 ff^JHs^ft if ti^SS 
7 w 7* p v H 0 ^ <z> f& lx^yy^lHy hf 

©i 2x^yy©3 'MKfi\-&9 \/*9 SC It it itfc ^ <£> 5 'flfl&r 5 
;St7l/-A^-i^*5J; 5 fife £ £ * 5 £ MUot, ^3fe 
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yHiiei 1 ©^^ v ^- a- it ^ <z> i6 ^ t> u < tefcr y ias 

_b tffE ^ * K ft 7" ^ ^e—^—SttSriia-t - 5 £ # x. bii 

7 4 -f p h i! it ^ <z> 3 '5fc«s«is#tt» 

^ *b * m -c s £ £ * & m-B-i^. *r\-%* M&m&mmjfovn- 

a* m te -x? s> 3 . -7 >f :/ p >r yHii^^w 3 

f| iH£ ^ O _L $f£ , Tift, «it^^4 1 ©v> 

7 >f ^ p H $K it >IE O 3'^^£-£<£>££*'J;BLfc^£-, v'* 

Mi&fc7-<V 3 '**&SSB#<£>DNAgB?iJOS £ fit, 7 4 7* n V L #K £ <Z> 

>?^/u7>f b*m& & pa^-r s - i a* * ^ ps r> m *j pi * v n 
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<z>j^j i o o Mmtt&&miz&.mT' z z> 0 * tc . 7^p^Hii 
t> u < n r s j 7 * ^ * ^ ^ h m 9 >'< ? m <o * * ^ a- 

NAgB #1 1* , T'#5PS!3M<1"5 - t # >& m t ft 5 « £ * s £> 5 o 

>r -7 xx 4 y l m s -ty y ^ i * 1 1- ^ i ^ ^ u t v ^5 ^ y 

* S IS -15 ^ <*> # y A|g«^»at-ftffl^#S. 

#58 0! (C*5 5 ^< ? * — t tt\ SH3KDNA«|it*feW:i»^DNAflliSSr 

A#i££*f o^<^ * — tfs#jBfcteJBT?* So r © ^ ^ - , M 

* L < B i^jULOi^-f^ # (Bombyx mori)S 

& b^mt. V < l**r 4 =<m&BlMlfo$.tctej} -4 = # (Bomby 

m 

7 xx 4 *s Z lss<* SC tf> £ ^ A/ "C* , J&>0 % & 9 ^V^^J, 
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'<m<D%i$.mm.fc z f-* J ty HSr^tf*** — Sr^-r-'f ^9Vtz 

y Y$l.O>'* — T 4 9 frffy (M# : PDS-1000/H 
e) SrfflV^T, h ft £ U 3& g|5 #B & Jfe — „ 1,100 — 

l,800psi£>H e ^f^BE-C>ftlt$-tir5^ i: {ci o t "liT-feSo 

=J#(Bombyx mori)tf>#F K £ * tl 5 £ffl J3S fc £ 9 At 5 

^-g-fcte, ^ o 4 is a * v- a ^"T 5 & d s # 3S "T? h 5 o - - 

T^Pf--^^ ^ a -f ^ ^ v' a V £ *T 9 ^ , W + OiBeflaiJliffgJ^ 
-< ^ o^T ^i? ^9 *s 3 ^ 1* -5 & H * < . WbK-'vt 9 
9 > 3 ^-T $ felt T-aHs^* j£Ai-5 r £ tf* rI t£ S> 5 « 
#$gB;i<z> rjlfe^^Affla^^* * y h J & *t 5 * 9 — & * 

4 =J # (Bombyx mor i ) <D #P fcl ^a^f^v^^v^ yf5 I i t 

*tb<Z>;fr£fc (Nature Biotechnology 18,81-84,2000) tlifot, T 
ae^SAffllfif *t y h J = 7^f y 

7* p ^e — * — ftJ^Tf- t°^r — 5/ 9 (PiggyBac) hy^^^Kif — ir 

4 is*? 9 is 3 ^ JBfc &£t^W #?>Hfc^* (GO) 

^»rtt»»t^t)ttRttft (Gl) ^'f 3^i§;#5 0 JSajft*.*^ 
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A^ii^ll^i*^ 5 HftT-, r 3H5 ^ A Jfl 31 6s ^ # 

ir y h J Sr^T-t-S^^* — £r # # (Bombyx mor i ) <D 0F -r 4 # 
n 4 1/ i? * ? is a Is-T Z> fchfc V > — (PiggyBac) by 

^ X # H — X ? ^ ? W & 4 ? o 4 l/i? ^9 i/ 3 Vt5 

y+^~,* v 9 (PiggyBac) h 7 is* # ✓ ^ t M 13& S *t <£> 

5 0 *^0J(C*3V^T^ffl § tl5 tr¥ — '< y ^ (PiggyBac) N 7 V * 
/K y V \3.%f \Z. RB^ $ tltt » 0tJ X. (S'Trichoplusia ni cell line 
TN-368, Autographa californica NPV(AcNPV), Galleria mellonea 
NPV(GmMNPV) t ©?rffl^5 - 5, £ L < & Tr icho 

plusia ni cell line TN-368 £ 3fc fc° 3f — y * (PiggyBac) tf> — g& 
^^■0/7^ ^ KpHA3PIGi pPIGA3GFP(Nature biotechnology 18,8 
1-84,2000) &m V^t, ^Ojt'fe^iSit/DNA^^f&tt^W-rS fc° ¥ 

PiggyBac * 3fetf>DNA@B?IJtf>fl|i£ <b U T , TTAAS3 &\ & ^ ti 1 tt & 

* ah as ft e a* & ^ *> o . (DDNAgB^ijo r B i(c-+h-r h^^sHs 
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£ a- * at ^y- a* jf a $ titcMik &m-rz> t> s „ h ? 

"t" -5 7t * IC tt , $ e> fctransposase^Jffi-fS r. £ a* * UV^„ #J 
piggyBacfi ^Otransposase^r^^-t" -5 - £: a> sli &DNA£r Wl 

sposase^^^ 2 *f <D * *ft it fiCgB^J & l£if& U T ^ <£> M © 5t^^ #T 

*^^X'fflv^ e>tbsa^^«am^*-r * t\*. ft&* ff« 

SfefeffDNASrfltifetc^o"C*!llS»*ft!!3a b fc <£> , if 2£ l£ o T ^ 
^ £ ?t 5 jK^r^f ^ ft •> ^ A' & x. 5 * h X h 5 „ 

fc**.:*^ =» r** o *n * j& #h us , m&mft&. &xxs. m&*iz 
iESt-^wu, £ sb a* *r tg t?*> 9 , $ titcft&t n 

it & ^ a* # a £ # n&iggaftbfcas fjiftbtv^^g^ 

^ # £ ^ it pcr, tf y^nyf^ y^Sft^T?*tft5: 
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a* pj m -v & 5 0 

^ o i# # _h fit £ffl J& * y/^f ^I4t5i a* 

* >f 3 IP IfeS 5 BmNjttlJtett, TC-100i#ifc ( 7 T $ V v 5 

y/^tfef 5riA L Id * jfttt , B «J © K & # 

lss< ? f 5 r t t> h£ T* & 5 „ 

*mW<D7 4 7*4 ^HmiAteTV 3 fife 
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rn.it ^ v if comm. j—jv, r 

o 

y^y/vftl*:, -f tf- v£mt£&#\ y/u^^ta^, *u-H4fi# 

, & its & # 3£ & ^7t^ » h ^7 y * — K^atii. 

20mMy ymmmm (pH7.0) ^^^^t-fXlti 
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-^tf^ffi^T'^m-r 5 r. tizzy s * =i J y ? - 7 * * I/- co (Dffl, 

^^^pf-^^^txfc-^-r h & & o m it # & 

jR it £ *t fc if W h *>f E£ H ffl & ^ 3- m tf> $J 5£ , #^rffl 

n i: <b *F 16 &> 5 „ 

fti: » ^ ^ :* g ffl] Sfc 
ic «t 0 ft o o 

«^^/l/7 t ttVesicular Stomatitis Vi rus ( VSV) & /fl V N * 

( J. K. Yamamoto h ; Vet. Immunol, and Immunopathol. ,11., 1-19, 1986 
) t h-fV^-^^c^-fltctefc FFLH)SS:ffl^T> CPE 

JSfe «£ 9 $J ^ U 1t o f * fc> t> , 96* -^-T * * yu — h±(:3y7;u 
-xy h J:*5* T*37°CT*t$^ $ *v J« £ *W US * V ?VKB#tt 
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m £ ± m <o ft 1)U x. % T«i:fi^ot2 fg-f o^pg#^ Ufco 

37°CT*20~24B#P H Hff# L ^ , V S V £iP;L $ 5> {C37°C T*16~20 



jjffl IS 5r 20% # y ^ & ^ ts ? D x ? 4 * is y Mfe & "C Sfe 

L, „ -7^^nyi/-|>i©^i| tl/y h tf> * £ 570nm(C 

9, ft ^ * tife £ * #> „ ^^yy-Kttttt^^'fy^- 
^^n^-o^fi^y* — ^ y y K (SCI' ®t) £r#fflfl&iff*>E 

Jffi&T-1000 Unit/ml fcfg& U t> <£> £: > th^f^^ — 7 i n ^ - 0 
|;tt7xoy (JCKWK) * jWlte iff* ffi*&*T* 1000 Unit/mltcW 

3zM&\ 1 . Bombvx mori genomic DNAOlS 

5g3BI©*^f3 5:)l«iJL, & » «§ # Aft *fi £ & 9 tb Lfc„ lxS 
SCT^^Ufc^, DNA 5$ltii/^-y "7 T — (50mM Tris-HCl pH8. 0, ImM 
EDTA pH8. 0, lOOmM NaCl )200 n 1 £: M 7L it 0 Proteinase K(final 20 
0/ f g/ml)^7JDx.-Cm^^^7-r y^-T^^t*)O^L 1 3l DNA 
ttttS^ y 7 X — Sr350ju 1, 10%SDS 60 p. 1 * 50°C 2H#P*1 

{fcifiU*:„ Tris-HCl^fP 7 ^ J —A" pH8. 0 500 m 1 & *P * 10# M & 
lO.OOOrpm 5# 4°C T & to# M L _h fit & [si »R U „ ±fitfc^ 
|©7i;-^/^ * n 7^^^/^ yT ^/I'T/^- /K 25 : 24 : 1 

) £ iP x. 21 ^ , i!to#$£L7t 0 SS7x;-/i'/^oP7t/vA 
/>f y7^^7;W3-;^j)Pi, 3g to # « & -h i» & Ih] 1R Ufdo ^* 
(O9 n 13 y * )VJ*/ 4 y T 5 T A' ^ — /K 24:1)4: M 
to#fSt Lfc_L fit o n7^^A/-f yr^^T/W^-/V4r*D 

x., 51 to # $£ & -h fit £ [3 iR U/c„ # e>ft/c JtfitKl/10*tf>3M ft& 
fh!)n (pH5.2)£*Px.*l£- H 2. 5fffft <£> ifc * J - A £ *P 
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X.-80°Cf£T30##S^, 15,000rpm 10# 4°C \Z X ^ «fr # Ml b genom 
ic DNASrifcjg $ ^:/c 0 70%^ * y — T'DNAO it jg £ ifcj* U & , JK 
f££-frfc. RNaseA 9 M^tKT'IOOm g/mli: 5 £ 5 #^ L 

genomic DNA^ ^ £r ffl £1 b 7t 0 

^vNfcit^^«^E^^sa^j$rfiJffl it, z <d n t&mm <r> 7 7 -r ^ 

g£ li SB £ ft- *D Lfc. 

5 * a. * >7-f/W^ rBNVlOO ^r^SU^T 0 ^^^— 3 ( SB ?U # 3 
) k 7 7 4 ^ — 4 (iBJ>J##4) ©2li07 , 7^-7-^lVNTP 
CRti ^itfco rBNVlOOil, 00 x. tfE. Coli(pFelFNl) (tlf 
^^^1633-^-) J^ktSffiLfcT 0 ?*^ K*»5> F e I FN<DiH5^£r 
ffiLts ^i^nio^a-^y^X^- (T. Horiuchi , Agri 
c.Biol.Chem. , 51 , 1573-1580 , 1987 jjg tt^lLfc|lix./7 

-fe JJ is is— 1 31 -IS tf> 7° o ^ — * — (GenBank^^#-§-AB007831 
O 599- 1656# B) fl*>f aftfe#DNAS:ilIC7'5^ 

^ — 5 (SB^J#-^5) ^^7^ -7-6 (SB^J#-^6) <D2mm<D-? 
7-T -7 — Srffl v^PCRfc: J:9l#tfe, 7 w 7* ' * << ^H$! it 

7* d t — $ — (GenBank^^#-^V00094^>^^#-§-255~574# B ) 

n^feffDNA^iltT*?^ ^-7 ( 8E # 7 ) J:7*7 
( SB ?'J # # 8 ) W 2ti©7°7-f ^^SrfflV^tP CR^i 
tJ&^bfc,, "7 S/J&S*^^ ^1^^* y A (pcDNA3. K + )ga^iJ# 

25 




WO 03/074699 Vff KMPCT/JP03/02675 



•§-1011~1253# g ) iZT'yX^ KpcDNA3. + # # ~- (Invitroge 

PCRfcfcKODplus (MPEffi (#0 §&) !:ffl^tiffO/o h=i-,Mc 

filOng, ^feftDNAtf^^fCtelOOngflO;!. # 7" 7 — $r30pmol, 
tt-tf>10XPCR/< y 7 r — &10 m 1, lmMMgCl 2 , 0. 2mM dNTPs, 2 



30£K #*^^5r68°C ,30^~60#^^#T'Perkin-ElmerthODNA-^ 

^ix* a^f^* — 7^pV-o> jt-e^TM*^580b P> 

a * -t?«^ 1 kbp, yH^/n - * - $J 320 

bp, ? ^^t*^^ y^U AT'tt$j230bptf> D N AWr )f * % folate 

-if (^Sit (#0 §£) t<tH IsWtfc l-tcWi. Hinc nt«J»ft 
/ft V ^Wtikt&'m VtcpliCl^t * — K^igit (#0 © DNA Ligation 
Kit Ver.2£JB T 16°C » £ ?T l^, i**£Lfc 0 r*l><b2rffl 

as as eh 3 . j&fc^-mAmy^ 7 $ K©f^» 

iHS^-ag AJS 7" 7 7 51 Kfcf*pigA3GFP (Nature Biotechnology 1 

26 



WO 03/074699 



CT/JP03/02675 



8,81-84,2000) £#JJB b 7c 0 -T#fc>*>, fcSflrtf H 6218185-5§- ffiTjk 
^H5/77> Kp3E1.2± 9 transposaseSr =* — Kl-5fsS*££rSx9 
^(DUftlZA 3 7°n^ — ^— (GenBank3£##-£U49854<£>& 
g#-5§-1764~2595# g ) *5 £ tfpEGFP-Nl^ * * — (ClontechtfcSSJ ) 
£ 3fetf>GFP*5 £ t>* SV40 £ # # V A#*P@B^IJ (GenBank3£^#-5§-U55762 
om^##659~2578# @ ) £Jf A Vtc<? ^ — # s pigA3GFPT? &> <5 
(Nature Biotechnology 18,81-84,2000) „ ^ <£> A3 7" » ^ tf> 

_L fctt AH K: *> -SXho I g|3 & * ^ o> it ^ o HI 31 

¥<fc«:*¥Abfc. #Ai" £ bTte, -fe y V V - 

1 at^^-^o ^ ^3^y^-7iny-o)-^ J5fc S sfcA' 

I) A#JP@2^J ( SB ?U # -*§" 1 ) , ifctt7^t^fyH*i6 
-^-/q — ^ ^=14^? — y ^ v is - o> - V *s jv ^ ^ # 

V A{*Jpffi#l ( SH ?'J # -*§• 2 ) £fflv^c 0 ^ T #J * £ 

o 

mmm 2 x-mrnvtc^ 9 ^ ^ v x k> . & h a>* t #> 7 9 4 — n 
& ^ b t as ^ & a?j is # at & *j ffl b t ate^ & #j ^ m b 7t 0 -r & 

a ^ — * — T? ttEcoRI ,SalI £ ffl V^T, * =* ^ ^ — y u y 
- a>aH5^-T-teSalI,Xbal£:/^-C, £ v'Sfc* * ^ * > # U At'liX 
bal.BamHISrfflV^TW ^-y--h$r>T-£ijU9tBb, 1~1.5%T # n - 

-feU > ^- liUS^?"* 1 ^ — * — $f>i-200ng % * =i 4 y^-7x 
p V- © at-IS^^TJtlOOng, £ -yj^S^^^ ]) ASOngfc^^ b 
, ^*tf>^Mi£ (tfc) DNA Ligation Kit Ver. 2 £ *P £ T 16°C „ 

^SfS^tTofc 0 %.mmo.5» i^zfy^ i i (ga?ij##i 1) 

-?#S&#2#T?P CR^ft^p rtbb^»H^r^$r 1 % T # a — 7\ 
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/MC T « ^ & Hj ifipl Lfcm.9kb£>DN A^tf (SIBlrfr 

^ — 7 i o ^- a) Jt^^^f^lOOng, £ As * VjK JJ A50ng 

fciE^b, ^*<^^®5t (*fc) <£>DNA Ligation Kit Ver. 2£ *D £ T 
16°C, ijil^S^^tf ofc, J K/&f£0.5Ail£^7'f^-13 (£$U# 
#13) t7'7^-7-l 2 (gH^J##12) ^m^^XMMMltWl 
l^(O0kWXW^:0kW2^XV CRtrffofc. rtib^S^i?: 1 % 
7*'o-^y;Mutt^*lt, tiifisUfc^J1.15kbcDDN AStJt" ( 
FIBlIt) 5:fSl:|ot«itll, PeMLfco 

LfcpigA3GFP{w^}@3£ (#0 tf>DNA Ligation Kit Ver.2£r/BVN 
-C16°C, i^^SJ^^tf l^Lfc, S I Bi)T5:#Atfc^^ 
U'ipigSIB (Ell) , F I B»r^S:ffALfc^7X$ K«r 
pigFIB (EI2) i:L, Iftti/!>ASl:J;yiiS^20T^ 

pigFIBt 7" =7 * x. KpHA3PIG (HI 3, Nature Biotechnol 

ogy 18,81-84,2000) £ tl ;tx200ng/ml <D M St X 0. 5mM V 
y 7 — ( P H7.0) „ 5mM KCl^T^^b, 15~ 20nl & M & 4 B# ffl 

^rO^-r £ 9 &¥-ffc bfc^j^^r^W #£>*ifc/&& (GO) 
£ P 1*9 T* *> -tir ft & 1± ft (Gl) =»W ^ * 
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J£ 2 111 B In *5 V T 1 <b3tte^£a&;t#-r 3 ^#^>^^ 0 











1 12 15 


2 9 2 


2 2 0 


10 0 o 


2 13 2 6 


3 7 4 


2 5 0 


12 3 1 











o^m^ia 4 ^^-f- 0 f f y^n j/f ^ ^ ?* IS G l m ft <z> 4® J: 9 & 

fe^DN A£ttffi ^JPS^^^S Lfcif- >- 7* £ ft M & S) 31, DN 
A£ ife ^ £ ^yu^^^^^f V ^ — y * V - co 4# ^ #J # $s 

ggT" xi — :/£r^| V^TAlkPhos Direct Labelling and Detection Sys 
tern (T-r^Y^7rA'^">r) £ ffl ^ /c # 3§ ft «fc <9 & ffl U tz 

o 

- o> » ^ tf* a* A $ ttT a*flfe§8T? t 7to 

<DtiiR£ 0*=^ — v-o) <D#£ SrfcP -5 r. 

njfe^y 4 r*# f.Hfc i§t£$$iK<D# -r = (gd -r =» £ ^gs u 

Mffi bfc 0 -£ ft b £ 20mM y >mi- h V V J*'< y 7 7 (pH7. 0)£ h 
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14 # & ttt $ ft ay hn-;l/i45»4*>f = tf> £8 }* ffi 

£ fit ffi £ *t o . t^gf ?ri5 lC/Tto 

7 4 u 4 y H « » * — * — *9#P T -C tt ■* = 'f y ^ — 7 ;n o ^ 

- a) « £ # ^ *i * aim- is m £ ft t v ^ t <bft. ^©t, 7-f 

fetetf^^ t> * ftl- — ffi: Lt -5 <b O t 3% x. h ft<5 o — iS. ia^^" 
^iAltV^iV^*^ = tt & * ^ /i' * i£ 14 tt < &ffi£ftfca> 

ofc. r©:H^^3/fy?-7iny-a) Jtfe-^ # A# -f t? 

jfeffl 6 . *=f( — 7 re P y 

Jfefll 5 T*# <bftfcG21H:<ft 3^»^Ap ; ffi^fli<^ttffi^^P> 
^.n^ y* — 7 ^ p V OHIl^tf o fc. ittii 1 ml£HiTrap Blues 
epharose % 7 J* (Amersham pharmaciatfciHO Miln&L, %:<D'&lOm 
10 20mM!; ^Wt-t h V *f J*'*V7 T — (pH7. 0)"C#g#- L-tc a ^cV^TlO 
ml<£>20mM ]) is tiff V V 9 A> '* ? 7 T — (pH8. 0)~0. 5M NaCl, $ h 1 
Oml£>20mM I) yft h U £ A «/ 7 r — (pH8. 0)-lM NaCl-C^tBL 

$rff 1 ml£ U7t 0 fii $ & £ & ti 7 9 V 3 ls<Dtfi 
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tftiW /U^St4(U/ml) 


9 9 


ft (ms/ml ) 


ttiStt(u/n.K) 




5 2 3 


0 . 3 


7 


14 0 1 


mil 9. )5fei%iS^ 


2 3 


2 . 9 


1 


8 


NaCl 0.5M*gffiiB# 


14 9 4 


0 . 8 


5 


17 5 8 


NaCl 1 M^tHM-ft 


6 2 7 0 & ± 


0 . 4 


1 


1 5 2 9 3 W± 



pigSIBi: ^/W* — 3/7 * $ K* -tH-e*t200ng/ml<Oaiat?0. 5mM 
!)y|^?77- (pH7. 0) , 5mM KCll't'lll, 15~20nl£r 

fc 0 ^r^^^r = 2P J: t) Lfc#j££^W # *v £ (GO) 

Sr»rttf»rt-frfe*#e>^fcftlitft (Gl) iDSfeSjfe^y/^Jf 

1375fll 0> £P fc: -fc JJ >- ^ p * — * — fcjgjeufe^s^ 
(* 3 ) . 
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1 12 18 


5 0 0 


3 2 0 


15 8 


1 2 


2 13 7 5 


5 4 0 


5 0 0 


2 2 5 


1 2 



(gi) &mx*. z&m&m. <t *> ? j ADNA^ttm ufc 0 ^^^eco 

/a-/i:tttf y^p y^-f is? mm* ft o m £ 121 6 tc^ 

- <» it^^-©^A^5i^ £ ttfc. * t& aft « © a v M£ i *) , miz 

o 

& fc: * a y^-7iP ^ - a> itfc ^- © mRNA3l £ RR fc 0 iMf 

>( ^ ^ T? -t- = y?-7i p Is- a> itii © # A * s 56 i& 
SHfcGlltttttf-f = 7 ffiStf, ^©mRNASrttm RT-PCR 

{-J; — 7^a^-o) 3ft -He mRNA ©^Jl^i^lfe, mRNA 

<Dmm • ililcit ISOGEN (= ysK^i?- V) *3 iO't 9 *T y 9 * 
dT-30 (f v'af'f T J S 9 Z>) cDNA£- t£ ttReady-To- 

Go T-Primed First-Strand Kit ( T t A 7 7 ^ % > T ) 
> 8$ © ^ * h a — fi£ V^ fr o fc <> PCRte II W 2 <D*=*<1 is ? 

V ^ — 7 ^ n ^ - o) 3t^^-©mRNA©^g^^5S^ $ Hfc ( HI 7 ) . 

nmffti 8 . *nm&m& £tfiffi&x*<D* ^ is? 
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t^H^il^Itij 20mMy ^WfT h y J*'* y 7 r -(pH7.0)£ 

3 coMfr h <b#t ? -r * ?g ^ & tb * (B8) , 

- o> £ S tt £ ifc o 7c ^(D^ttf*^ £ tttfc 



KpORF-hIFN-3 (Invivogenft) & # M 7" 7 >f ^ - 1 4 (BB^lJ# 
-5§-14) *3iO!77^7-l 5 (@a^iJ#^-15) $rffl WTPCR^fTV^, 

^^^a ^ - * - £ 7c ir y v-^it^^-^a ^-*-£r % 3' Tfciffi 
flflfc «7 ft * *r ^3l>fe^-**0 7K ]) A \s y-rfr&i&U LTcitte 

^ 31 ffl SB ?'J (7^M yHil^^T^n ^r-* t KV^ 

— ^^n^-jSiife^P-? ft * /V ^E- ytfif JK!) A-V^t/l' ( 

FhIB) : ga^iJ#-§-16, -fe y \s ^m.te*'? — t M^^- 

7iPy-^-7v/^S*;^yl^^^y AV^t/V (ShIB) : 

33 



WO 03/074699 ^pPCT/JP03/02675 

m 

@S?iJ#-^17) *<£ts7° 7 * ^ K4r«l6Ufc. 

ZtihW 7 * 5 Kill ilBOiftte^SSmJflETflFhlBfc.fctfShlB 

Sr^tL^JLXhoiatSK: J: 9 !9 7c* L > Xhol X'W Wr V ^mitt&m 
U/cpigA3GFP(c}I^ Ufc 0 FhIB#r>f A Lfc 7*7 * 5 KSrpigFhl 
B. ShlB^f^^r^fA 5: K£pigShIBi: L, > ? A 

mmm 1 0 . t: h^y^-7xoy-8 ^- £1 & £ * E <ftf£ 

IL 

9 &c & ^ T f£ LTcit^^^A/B ^7 * s: KSrffiVNT, ^Jg^J 4 

-f-^t>ibs pigFhIB*5 XTfpigShlK&^in^tl^/l"*— 7° 7 X 5: K 
P HA3PIG£: £ t> ^^{c^U-C-^-r^ * 4 is*?*.? is a >- L . 

#jbnfcj&jfe£aMt&;b*fc&1tm£:*^ y - ~ ^ b 7c . ^tif 

tl600i@-f OO^P {C-T x •> a y bfc £ £ 5 , pigFhIB#A# W 
=1 TfH: 7 pigShlB^A^ =* TMi 5 KRIS J: t) #&1£3fc&§t£<£> 

# 4 =*&'&bti. PCRtc i t> sfefe#:^05te-7-9lA* s ?ftB8$ Hfe. 

fc 0 i& n -9- is 7° ;u <D ± ? Krt^'CttiEU-c^lsuyto 
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— 
* - 




#t £ A-* f£t£ (Unit / g protein) 










3-1 
3-2 
11-1 
11-2 


5 9 9 7 2 3 

6 5 6 1 1 0 
5 0 2 7 5 0 
1 1 5 5 6 0 


8 2 5 9 1 
4 15 4 5 
1 9 8 5 9 
3 9 13 0 






1-1 
1-2 
5-1 
5-2 


± 3^ Efe- 
?N p*\ 


5 3 8 8 4 
6 4 8 9 5 3 

4 3 7 2 9 1 

5 4 110 6 


4 2 18 7 
10 17 13 
1 3 3 2 8 8 

9 2 7 4 9 











4$fflRB#te, #-U 0 0 OUnit / g protein 



^^^^^tS^&tB^tb, P igShIB>gA# 3tf> c P-£BiNi;fcJ&*3 

<fc t>* $fi * J: O^^W^^Stt^^W^ttfer. t ^e>, t h^v^- 

K<Pffc» 

* =tjg3|&^=t a n - jpj j» E3 ^ Jt e ^ # A ffl 7* 7 * 5: K<Z>flF3Sitt, 

* ^ mftLM ^ * = — #'J Sfc H ^ it & ^ & , Yamamoto <£>^£ (Gene 
,274,263-269,2001) fctfcV^ 10 /x g/ml<DLPST*24B#fyj L fcCRFK 
ItolfoX t> n btbfccDNAJ: «9 , 7 B 7-r -^-18 (SH^iJ##18) *5£tf^ 
7 ^ — 19 (SB^J#-^19) V^PCRSrfrW * 3 ^3&i£ 3 P ^ 
-JpjafcH^ae^BrJf&Wfc. r <^^>i-$:^JP5^mSal IfcitfXba 
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y ^it^^T" p * — 9 — 3' *JS<»J{C 9 S'jfc***' 

^ iH£ ^ £ 3fe <Z> # 'J A ^ -J- ig *g U St * E W 

VH^it^^f-^p^--^ * n p ~ — $1J^H^- 

if^^-- £ ^> ft * ^- Vatfc^tf y A ^ ^■J-A' (FGB) : gS^JS 

#20, -t y vji-fe^^p ^ — ^ — ^3it«3 v --mwim^- 

_ ^ ylfef^ V Av//t ^ (SGB) : ffi#)##21) 

ttif>0/7^^ K<fc 9 _h IE 3t ^ ^- 38 31 ffl IB ?U FGB *5 £1>*SGB£ 

TtpigASGFPtCig^ bfCo FGB»r^«r#ALfc^7^^ KSrpigFGB 
, S GB WxK A Ufc y 7 * 5: K£pigSGB£ % -fe > V J» 

* ^mmn^ p = - am » a ^ 3t e ^ *& ft *. # 

f£ « i: m m <o is & <fc ¥5 *t o o 

•f**>^>» pigFGB*5 «t l>'pigSGB£ ^tlfll^/^^ 7° 7 * 5: KpH 
A3PIG £ £ t \C io 4 3|pi:>5tltv^ p p V 3i ^ a V L , # 
& *t fc # & £ 7t & 1i£ ft £ * * y -~ ^ Lfco ^rH-ett 

o (£>0P V v 5 i ^ i/ a V bfc £ 15, pigFGB#A# -Y 3 
T'te 3 pigSGB#A# 3 t* li 7 i E <t 19 ^ & & ft R§tt tf> # 

=i^#£>H, PCRK ± 9 Jfefeff^OJtfis^^A^SftK* tLTto -tt 

3 p ~-mffl.m*<D±mm®.-zh snfs-6o^b^ ( atco <d i# 
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mmiB:mi£&<VMJ£l*&>T(D £ 9 fcnotco £-f NFS-60$Bfl&£:M- 
CSF##&T^;I 9 6 V x./isT'U— M:2 xl0 4 ifof 30# '&\z. 
if- >^/\^^l0u 1 in*., $ <b S:24^^tTo fc&td. Cell Cou 

nting Kit-8 (Dojindo) V* T *ffl Jfe *l ?g ft t£ & $1 £ U fc. ifJfiiJE 

itS^:^I^:^50% £ If V^yu* (ED50) £r 1 Unit/ml <t L % 







mtefe&fete (Unit / g protein) 












* - 












9-1 


3 6 








9-2 


4 12 


113 






16-1 


3 2 6 


2 2 6 






16-2 


4 0 3 0 


5 3 






3-1 




4 3 3 0 


5 9 0 




3-2 




2 2 7 7 


5 2 4 




8-1 


^ S£ 


3 9 6 6 


8 4 6 




8-2 




2 13 7 


2 11 











& tti PS # ft: , 2 0 Unit / g protein 



* J; 9 in at oe & a* tt ffi $ Hfc r bfrb. *=tm%i.n=* x*=.—ffl 

mmm 1 3 . mfc*<pmm 
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- ilM5 ft DNAy £ LTPCR£?t 5 - t iZ. X <9 & 

7 ^ -f a ^H^y a — ^ — (GeneBank^###AF226688<£:& 
g#-PK2118~62437# B : WTP^Hc) » Bombyx mori genomic D 
NA*r«F3!K:, 7 B 7-<^-25 (SB^J#-^25) ^^7^-^-26 (SH^J# 
#26) <D 2 It^^y^ — V^cPCRtC i 9 L7c 0 

y v . fg — ^ ^ h 0 > • % - ^ y vfg*S (GeneBank3£^##AF22 
6688tf>£gg##62118~63513# g : WTHP^^c) , Bombyx mori 
genomic DNA «r # S! , 7° 7 >f ^ — 25 ( BB m # # 25) ^^7-T^-3 
1 (SB^J##31) tf> 2 S^^^^-T ^r-^m V^fcPCRJC J; 9 L 7c 

o 

^ y V • — ^ h a (GeneBank3£^##AF226688(D&g 
##57444~62927# @ : ^THUP^^) , Bombyx mori genomic D 

nk&mmiz % 774-*— 33 (§a^ij#-i-33) ( 

BB?IJ## 3 4)02 H^tf> 7 7 4 — TcPCRfC i !9 L/c 

o 

^3^y^-7ioy-(» itte^ (GeneBank3££i##S62636<D& 
g#-S§-9~593# g : WTICiit) »^="f ^ * - 7 =c n ;/-a>iH£ 
^-Sr=» — KtS^^a 13 ^ ^ A'* rBNV100£#IMt- 7* 7 ^ ^ — 27 ( 
gB^J##27) t 7*7-T -v-28 (gB^J##28) <D 2 ii <7> y 7 W - 
V^PCRfC J: D U7c 0 rBNVlOOtt. #J fcfE. Coli(pFelFNl) 
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- (T. Horiuchi h , Agric. Biol. Chem. , 51 , 1573-1580 , 1987) Kl jI t& 

y ^ y° xx J ynm# V A-> nr/lsm®, (GeneBank3£^#-i§-AF226688 
<£>&g##79201~79995# @ : UT , Bombyx mori genom 

ic DKhZmmK. 77^^-29 (8E?iJ#-5§-29) b 7*7 4 -?-30 (IB 
^#-^•30) <D 2 ;ffi^<P7 P 7-1' — fcPCRd £ 9 &#Lfc„ 

7^*$ (GeneBank^^#-^AF226688<^^S#-^79099~79995# § : 
SX T HAijg ) tt, Bombyx mori genomic DNA £: £1 M t£ . 774^—3 
2 (iE?iJ##32) ^^^-T^-30 (IS?iJ##30) ©211©/^ 

3-^7^ — "t? ( 0 -gal) itte^-te, p)3 gal-Basic vector 

(Clontechtfc) Zmmfc, fy^^-Z7 (Ba?iJ##37) b 7 7 4 
-3 8 (§S?iJ#-*§- 3 8 ) <D 2 fi©/7^ %m^tc?CR\z£ V 

PCRteKODplus («0 M) ^rfflV^T^M^^ 13 h =» — ;Mvl 

f oTffofc. -?"&:b*>^ ^rH^tt^^^^r, Bombyx mori genomi 
c DNAO^^CltelOOng,, Bombyx mori '&%m&%k cDNA*3 £ p 0 g 
al-Basic vector^ il-g- \Z. JilOngflD X. , # 7" 7 -< — Sr50pmol, $S 
ft- (DIOXPCR^ .y 7 T — £10jz U 1 mM MgCl 2 , 0. 2mM dNTPs. 2 1£ 
ftKODplust £5 X r> iZ&&.m&MZ-. ±mi00 fxlk-TZo DNA£>^ 
tef£{££94°C ,15#, 7*7-* ^-©75- y V^#:#£55 0 C ,30#, 
fa*4fe#$:68t; ,60#~300^O^^-ePerkin-Elmertt<^DNA-^ — ^ 
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fci&X'temO. 3kbp, HP^g*£-e 4kbp. , HUP$g^TM*#)5. 5kbp. 

, IC^ig&-Cte$]580bp. , A^^T* fi^jO. 8bp, HA^JgT* tt#jO. 9bp, 

0 2kbp<ADNA#r>i-£3??£K : &^ Ttttti, iit 

in ± 9 ]) i^mit vtc&. Hinc n vwm'&m. v >mit^m uytp 

UCl^ 7 * — fi^ilit (#0 <£>DNA Ligation Kit Ver. 2£r ffl V N ~C 16 

# <b fife =« n ^ — Srftfj^ t m C^#T' PCRt5:MU 
oti^L, PCR^r^^^ A£ titc? 7 x 5 K^fSIUo-Cli 

^jBfe^ij i 4 . B-if7* Korea* 

Hlfi^J13-CW»Ufe jB-gaiate^fefto^^^ 5 KSrSal ItHin 

d 1 1 ite £ 9 §j iff U , rri:?^^^^ yHi/o^-^-^jfo/ 

7*3: K*»£>Sal It Hind 1 1 1 \Z X *) V) V l±5 L $J 0. 3kbp. 9r Jt (P^ 
t)^^AUfc 0 $ P> m&BamH I(C J; 9 $r U> ::C7^ 

yHl/KU Av'^t/l'f «c^^o/7^ 5 K*> kBamH It «£ 9 iiO 
•9 ffi U/t^jO. 8kbp. IjttAliD^AL, nibtltc P -galit^^fc 
&17° 7 7. * K&QIAGEN Plasmid Maxi KitSr/BV^, mtt<D7°v h 
3-/H^otH$!tfc, #P>tb/t^7^5 K£pPgalAt 
PCR*5 itfv"- ^^V;*H:<J:9 g ft 7" 9 * 3 KT'^5:^ii 

HUHK H #J 1 3T*iItfc|3 -galil^^^o:/^ * 5 KSrSa 

1 It Hind 1 1 1 <£ V tyffli I, * 4 7 * 4 >H#| ^ n ^ - ^ - 
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* V IB # £ # o 7" 9 * 5: K*»?>Sal l^Hind 1 1 1(C J: 9 §J 9 Hi b 
fcm.4kbp.»ftf(HP«#)*:4f ALfc. Sbl::*lS:BaiH IK £ 9 

Ki 4 5> BamH I £ 19 9 tti U $J 0. 9k 
bp. 0r>r(HA®«)S:#A # fcftfc 0 -galita ^ & # o 7° 7 * S 
K^QIAGEN Plasmid Maxi KitSrfflV^ Ssf^(D^a h 3 — yWC^o 
-CMSlUfCo m^tltcy 9 ^ ^ K£rpHPgalHA<b£tttt, PCR*5 X tf 

jftfc^^ Affl 7° 7 * 5 K^f*pieA3GFP (Nature Biotechnology I 
8,81-84,2000) ZmmL-fCo t4bt>, * S^fFil 6218185-^ l£ W 
?F £ ti, 3 7 ^ Kp3E1. 2 J: 9 transposase£r =» — K i~ -5 M ^ £ & 
•9l&#, ^©$15^11 A 3 / o J E'-^- (GenBank^^##U498540 
^SS-^1764~2595# § ) *5 £ tfpEGFP-Nl^ * * - ( Clontechtt §!i 
) F P *5 J: tfSV40&5fc# V AttflDSS^J (GenBank^^.#-^U 

55762tf>i£g#-5§-659~2578# g ) $r#Atfc<^ * — *SpigA3GFPT? 

fc-5o -eoAa/o^-^-roiiiKasxho i as # & ¥ amis u 

mm z &m*ft m # •& * h©Mft, 7^/^ >nmy^ 

(P • IC-A) \ ^bO*^^*^ ^H^^p * — * — • 

• 7^o^ ^Hgi# U Av' ^-^/WfH^ (HP • IC • HA) , b < tt 7 
^/P'f yHi±i/o^-^- • ^ H$H ^ !g — ^ 
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fgigc (HUP • IC • HA) h U < tt7 A 7* * ^ ^H$K 7° n * - * - • 7 

(HP • IC • A) T- 5 o 

P • IC-A3^^ hOf£Mte^T<£>^&K£9fTo7c„ ^ 

#11 3-Ci^MUfc^3^ * — ^ i n y-<o(ICiJ|)5rj$o/7^ 
^ K£Sal I t Hind 1 1 1 K £ 9 $J »f b , £ r 7 >f 7* u A >W 7° * 
^_ p — -f y * ^ FfrbSal I t Hind 1 1 1 (C £ 19 iiO 9 ffi U 7c 

»0.3kbp.Wr^-(Pfa«)Sr*PAUfc. £ e> r ft fcBanH itciU^JWf 

bBamH IfC £ *) ty <9 ffi U 7c $J0. 8kbp. #r ( Affl ^ ) & If A U 7c „ r. (O 
P • IC* A^j^o7°7 ^ 5 K£Asc It'^Oit, 9 ffi U 7c $J 1. 7kbp 
$r/t£^i@Js (#0 T4 DNA Polymerase M <£ 9 ^Pyifc U 7c & <D t , X 

• IC • AiHH^-# ± y h£^triH£^-#A/H = ^* 1^7^ h 
HP - IC - HA=i h 7 7 V <DYEMteUT<0^&^& 9 fT o 7c „ M 

mmi 3i?iitfc^3^ — y zcxi o> wmm)Z:ni7° 7 

7, * K £:Sal It Hind 1 1 1 J: 9 $T L , ::C7^M >um7° 

u • yj^vA ^ummfc+fs — * y ^ • m — 

V ♦ ^ — 3c y >-^*§£ 7 s 7 * 5: Kft>&Sal IiHind lilted 

VWV m L/L*ai.4kbp. BrJt(HPMi&)&*f A L- 7c . $ <b r. ft £ Bam 
H Ifc £ 9 3J$r ::i:7^p^f ^H^C^iS^^ ♦ 7 a 7* <4 
:/H#H# y Av'i7*-7-/W^^Sr^o7'7 * ^ K^^BamH HCj; 9 $J >9 tB 
L7c$}0. 9kbp. |lT>t(HA^^)^#A Lfc. r <7) HP • IC • HA%j|o/ 
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7*5: KSrAsc IT'§]»ft, S3 9 ffi Ufc^2.9kbp^r>K-^^Sit (4* 
) T4 DNA Polymerase {£ X it V tz b <V k . Xho IT^gTi¥i 

4b, jft !3 ^BMfc*&Jl UfcpigA3GFPi: ^ HP • IC • HAitte^-* 

Bll&t*Bll2K:**i~. 

HUP • IC • HA=i y 7 h 7 * h<Dftm&UT<0^ikfc£V)ftotc 0 H 

P • IC ♦ HA= :/7 h 7 7 Mng?fTy/W - M-/7^^-3 5 (SB 

3 5) ^^7-Y^-36 (IB^iJ#-^36) <D 2 iS©/7^ ^ — 

$r ffl v> fcPCRM X Y) , 7>r ^n^r vH$Hg--r yhBV-lri^y 

74-7*4 ^H^^yAv^i/-7"^^^^j2. lkbp. L fc 0 r *l£X 

ho ItSph I £ £ 0 S3 0r L , iil:7>fyMVHi±«^nt-^ 
- • 7 ^ 7* p <Y ^H0itfc>f& — ^^r y ^ • !£ — ^ h PV^SfO 
7*7* $ K*»5>Xho IirSph I \C X 9 ® 9 ft U $J 5. 5kbp. #r 3t (HUP 
1g«)*:!$A U/to r. OHUP • IC • HAS: & o y 7 * 5; K&Asc IT' §3 
$rL, #J 9 tti L7c$j7. 6kbp^rJt (#0 T4 DNA Polymerase 

\z X V \^1t b<o h , Xho IT? Br ¥ ilHb , JftyviHfcteS 

UfcpigA3GFP£ £ jg££ HUP • IC • HA«fc^-;*7 ± y h £"£tf iH£ 
^F-#A/8=*^* h7^ h^f^SUfc, ^r(D#^SrHI13S.t>*llI14{c:^ 

-To 

HP-lC-A=:/7h7^ h »#SttKTOfSI- J: 5 fr o 7h o ^ 
M 0!l 1 3 T? 13 M L7t* 3 ^ ^^ — 7^0 <o (lC&m)&fto7' 7 * 
^ KSrSal I i: Hind 1 1 ItC <fc «9 S3 »f U » rr(C7 7*o>f yHi^n 

- * - • 7>f7*o^ ^H^it^^-^ — 31 * 

- 31 y ^^$4 Sr^po 7* 7 * ^ K**5>Sal I t Hind HUCt^ 



SJ V) m L>tcffol. 4kbp. $r )t (HPijg ) if A L7c„ $ (c r tt^rBamH 
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-fv * =L K if* h BamH I (C J; 9 ® V ffi L*:$j0.8kbp. 0?r # ( A^ ) £ if 

Lfc^2.8kbp#T>T-£^i@i£ («) T4 DNA Polymerase^ £ 9 ¥ »flS 
LfcfcOi. Xho lX-®WT'&¥-m4£. flfc U >-@Mfc*&3I LfcpigA3GFP 
t HP • IC • AiUH^ir 5/ h^^tfitfe^-SAffl^^^ 

P • IC • A«fc^#Affl ^y^Fyn, HP • IC • HAitte^Affl 
3 y^l«7n, HUP • IC • HAil^^^Affi ^ h 7 ^ h , HP • I 
C • Aitfc^jgAffl =» h7^ &QIAGEN Plasmid Maxi KitSrffl 

(60mg/ml) Lfc„ ;*/ -f ^ £B *Jifc^<£> 0 -gal«fc^3£3l# 

(0. 3mg) , ^IJg^J 1 4 T?# ft $8 3& JB ^7 * 5 KpPgalA t> U < 
FipHPgalHA lOug <h > 2. 5M^{fc* )V *s ? A50ul, 0. 1M* )V * ^ ^ 2 
OulSrJiR* {C^S^ ^t&T-30^-r^^S b fc: & 51 SI "CpHgalC 
^sn-x^ :/ ^ £ ft fc le] iR L 0 # <bftfc&*£^£70%:^ 

* y — jvx 2 [Hli5fc#^> 100%^ * J — /u50uicp fc^ii: Lfc 0 4 ? 

•?®et*, BI0-RADM PDS-lOOO/He&ffl Wc c 5^3 0 1©*^ 3^ 

&frt>mmvfr&&m&m*. ?Bsxm< 2 ssfc^, 1 %m^^ 

U— hilltlL, l,100psitf>J£;tf T' DNA 3 — 7- Vtc&ftL 
*&mtt £ ^fc„ DNA#A^, 20ml ^ l^-^ • 4 l/± ? h 

t%i&fc& 25°CT* 2 9 F^^a bfc 0 * Jb fit *3 £ t>* $1 

i&ffl j& £ le] L . 0 -galtf>fg3E£*fliS bfc 0 

44 



WO 03/074699 ^pPCT/JP03/02675 

V* ^ ©i&gtfSl.Omg/mlKlft 5 £ 5 MPSE ^ tv 
£ £:1r :/XA- b LT SDS-PAGE&^to tc 0 * 1/ 7 U is n v ^ 4 1/ 
ECL PlusTM Western blotting Kit ( T -v > A 7 r ^ ^ > 
Tttli) £/BV^> 8s#<£>Xn h 3-;K:^ot j3 -gal^ 1/ 9 SCO 

& ffi £ tr o 0 -f ft ;b , ^oyf -f y^ufc^vyuyi^oy 

^^i/^?^ (5U^A;/l'^ • 0. l%Tween20 • PBS) 4* T? 4 °C & ^ "X 
n y ^-y^tfc, ^y/Wy^f TPBS ( 0. l%Tween20 • PBS ) T* 2 [e] ^ 

TPBST'1000^^^ LfctfC 0 -gal* ICJfttt (^^WftM) 

-e^i&lH^Hfl&S b/to * > 7 U > & 1?BST* 2 (Uife^b, HfcTPBS 
T*5^^3IU^# L7to * TPBS T? lOOOOfg L HRP9^/^ 

gt7t*y h igGtttt-e^i&iisra&s ufc. * ^x u ^tpbst- 2 m 

Mf-TPBS-C5^^3lHli5fe?^ Ufc^, ECL PlusTM Western bio 
tting Detection System (T^v^ir A7 r^^^Tttl) <£> tit! f$ 
|g (iiA+^«B) ^Jflifco 38 # £ Hyper f i lmTMECLTM \Z.%%, 

pHPgalHA£#A Vtcm&m®l1&& ±Xfii£&±m\Z. <D fi -gal* > 

'< * K#&tti $ tv/t r £ a>e>, *b jj& ft -c* o * :/ * ic o -a* & u< 
t,7^n^ :/ h$i ins ^ — ^ * yy-i-'fyhpy'i-i 

#ffl J® fl* ^ <0 # B i> ??IIS £ tt o r^^I^ril 7t/Tt„ 

#-fcf — K££jg-T 5DNA(pHA3PIG)£r#200 *z g /ml^" 

A/fcO. 5mM y ^Bfe^ y 7 r — (pH7.0) • 5mM KCl*g $ * H £ U , 3~ 
20nlSrSIP« 4 &fmUfo<V*> <4 =* IP 500<@ f£ *f Ltv^f * v << > 
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i ^ -> a y L „ 

*<Dm =*0P X 9 #? <fc U #) iii £ W b , fckftfcjfcA (GO) £ 

% <o & % * % - it<t>) . * 7 <^ *lt & i£ ft * y/^Ilfef 

7yifet*^ 9 m.<nm% tc j; 9 &ft£3g-r sit^^m^^^ 

^ 3 rt$ % p> tt fc o 

mmm i 8 . $ * ^iita 5je^j&jiJi^_giiJL£_g ^ 

# ft & & # . 7£ If i£ & # ^ (HP ♦ IC ♦ A7f£ St$sl& # -< 
% HP • IC • HAT^fflSlfe # -Y 3 , HUP • IC • HA;T2ff = ) 

SB *P! * A «a ft £ m ifc b , Uffi.*X-<D* ^4 *s ? - 7 * v ^ <o <D&%i 

tMn^^r - (pH7. 0 ) * T* * * v 5 -7- 4 X U , iS *i> # fit & Jb 
ft £ HI b if V 7" 7U £ ECL PlusTM Western blotting Kit (T 

^3Yy^-7xay©tttl5rlfofc 0 -T & , 7* * y "r 4 ^ if 

Vtc * y/l/ y * z/ if '^WL (5%X ^rA> -0. l%Tween2 

0 • PBS) -Q * J/ * U^o ^ W >-£TPBS(0. l%Tw 
een20 • PBS)T* 2 TPBST*1000^^$R L 7c£t * >f ^ * - 

7ip > ft; # T? ^ ia 1 H# ffil Si Ufco * v ^SrTPBST- 2 lnISfe# 
J5^TPBST'5^F B l3lHl?5fe# Ufc 0 ^ <D & TPBST* lOOOOfgiSr |R L 7c 

HRP 7 /l' #t 7 bf y vuQ^KWx^m.i^m^m Urt 0 ^ V^U 

^SrTPBST* 2 3€^TPBST*5^FB^3IUi!5fc?^ b 7h ^ , ECL Plus 

TM Western blotting Detection System (7"7v't^77^^v'7 
tfcgi) OftWKH (^^A+^^B) £7JP;l7c 0 3§}fe SrHyperfilmTME 

cltm (c@ft , ufco ^oes^^Re**^ 3 *3 ±1>*P ' IC • 
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•t # tfcS £ fi ft o tz. <D fc ft U , HP - IC - Anyx HP 
• IC- HA3 h *5 J; t>*HUP • IC • HA^ y * h 7 7 h'^Afc 

n > . m =■ * y ^ & & Mm ft &m & & vx\^ z^&ftmmz 

— * — ^i&5. 5kbp£ y^-7i n yitfc^- £ 7>f ^ n yH 

m<£> 3' 7fc${S£^tfHUP ♦ IC • HAiffe^* y h & tsJ&M.fc&*> 4 

, 7^MyHi©5' *Jg7*n^-^-^J|(^3^y^-7 
3i o ^3ft>&^ i: 7 >f "^n <Y yH|©3' *$S3£^tfHP • IC • HAitfc 

^lf(5ffi*J»ilai^rtT*0^««:«J; «9 i^^o fc 0 Hi5' * #S _h i5fc 



mm 1 9 . fr^* ^ y ft? flf <£ SS^^^IIH^^ 

US. 

# $ & D§ ft o 

^ = > jfc ic & m # ^ (hp • ic • mm^-mAM 

n » HP • IC • HAit^^SA^Mfem* , HUP • IC • HA 
mfc*mAten&&* J =» ) W^^^-lOmg**?^ , 60%LiSCN4ml 

m&&fe\z&m \.m*®f& i^. ^ *t & sm^ * • 2% 

SDS • 5%2-^ 7" h ^ * y — /W-ei0*&%^ Lfcb^^riT-V^ 0 ^^ 
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, ECL PlusTM Western blotting Kit ( T is ^ A 7 7 A* is 
XD&m&ft itc 0 ^(DMM&1rU*=.7-4* -^-Y-(BioRad 

&m) & m x is ? /u&m & Wife . agUESfl^^ is? -7 

# ^ =i <7) m & h t± *s # -r as & & m £ ti * a» <> © *t u , hp • ic • 



HAiffc^igA^ff >( *5<fct>*HUP • IC • RKiAfc^mAm 

^ittHP • IC • HA^Mfe^* =« -C^^O. 8~2. 0%T*fe 9 , HUP • IC 
• HkMMfc&* 4 3 t? «^J1. 8~5. 4%-C & o fc e ;i *U* # -f =i — @S 

^-7in ylft? ^7^MyHi©3' ^^^r-a-tfHUP • IC • 
HAjtfc^-* i? y K <4 lz & ft Z> * ="C > ? — 7 * 

P • IC • HAiUSi 1 * -tr y h Sr^tPT^Kte^*^ =» fc*5tt 3* a'T V 

ftfc ff] 2 0 . ELI SAjifc [a5lil'fOi^X.j r V^^§(Olf 
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#Mnm&*4 MWfcm*** (hp • ic ♦ Ait^^-gA^ 

<< 3 , HP • IC • HAit^^-#A^«^^* W = , HUP • IC • HA 
&te?mA&nmm* J =>) ©l^^lOMgl 1 ?!!), 60%LiSCN4ml 
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Fig. 3 
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Fig. 9 
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Fig. 10 
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Fig.11 
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Fig. 15 
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Fig.17 
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SEQUENCE LISTING 

<110>Toray Industries, Inc. 

<110>National Institute of Agrobiological Science 

<120>Process for production of physiologically active proteins using 
recombinant silkworm 

<130> 

<160>38 

<210>1 

<211>1910 

<212>DNA 

<213>Artificial sequence 

<220> 

<221>CDS 

<222>( 1071)... (1652) 
<221>sig_peptide 
<222>(1071)... (1139) 
<221>mat_pept ide 
<222>(1140)... (1652) 
<400>1 

ctcgagggtc agaaaccttg ttaaccaata gagccaaata tagttaacac aatagaaatt 60 
tatccaaata ttattcgtgt attgtttata gcctttgtca agtcttttac aaggcaagat 120 
aataagtaat attccgtgat tggacgtaac atttcccgga agatccttag ccgataagtc 180 
gaagagccgc atgtggctag agagacgcgg gtttccgacc actggcttag gcgcttattc 240 
cgccataata gatgtacgtg ttcacaatta gcacccgaaa ttcgtaatag ctacgagaag 300 
tatcgaatat caaaaatcta tatattaata cgtgaagcaa aaactttgta tcccttttta 360 
cgaaaattgc gaggacggag gagtatgaaa tttcccacac ttatagagaa tacagagaag 420 
aagtgcacaa tgctaatatt tttttaaaat aatgcataaa agatacttta aatcaataaa 480 
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gaaaacagca cacacactac ataccatgta tttgacgcac acacgcatgt atactattta 540 

ttgtcaaact tttgttcttg acgtctgtgt tcaaactgag aatagattaa atattgtttg 600 

tctttattaa tattttttaa tagtgtagtc ttggcgaaat ttgtgattat agaagtataa 660 

aatacaatca taatagtgta caaacttaca attcccaatt aattatagtc gaatttcgac 720 

tactgcggga cctctagtat taataattct ctttaaaaaa aaacagagca tcaaatactg 780 

tcacaaatgt caagcgggtc tcaacgagcc atgaataaat tagaaatcaa ttaataacat 840 

aaaataggca aacaaaataa aaccatttac atagagaacg tttgttgaac aaaaacaata 900 

acttgtatac attgtttgca caaatgtttg aaccgaaaat ttattactct ctacgtaagc 960 

ttgatcaaac ttcgttttcg tataaaacgc gttggcccaa ccactttggc atagtcgtct 1020 

tatcatcggg tctctaagga tcaagcgatc caaagaccgc caacgtcgac atg gcg 1076 

Met Ala 

i 

ctg ccc tct tec ttc ttg gtg gec ctg gtg gcg ctg ggc tgc aac tec 1124 
Leu Pro Ser Ser Phe Leu Val Ala Leu Val Ala Leu Gly Cys Asn Ser 

5 10 15 

gtc tgc gtg ctg ggc tgt gac ctg cct cag acc cac ggc ctg ctg aac 1172 
Val Cys Val Leu Gly Cys Asp Leu Pro Gin Thr His Gly Leu Leu Asn 

20 25 30 

agg agg gee ttg acg etc ctg gga caa atg agg aga etc cct gec age 1220 
Arg Arg Ala Leu Thr Leu Leu Gly Gin Met Arg Arg Leu Pro Ala Ser 
35 40 45 50 

tec tgt cag aag gac aga aat gac ttc gee ttc ccc cag gac gtg ttc 1268 
Ser Cys Gin Lys Asp Arg Asn Asp Phe Ala Phe Pro Gin Asp Val Phe 

55 60 65 

ggt gga gac cag tec cac aag gee caa gee etc teg gtg gtg cac gtg 1316 
Gly Gly Asp Gin Ser His Lys Ala Gin Ala Leu Ser Val Val His Val 

70 75 80 
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acg aac cag aag ate ttc cac ttc ttc tgc aca gag gcg tec teg tct 1364 
Thr Asn Gin Lys He Phe His Phe Phe Cys Thr Glu Ala Ser Ser Ser 

85 90 95 

get get tgg aac ace ace etc ctg gag gaa ttt tgc acg gga ctt gat 1412 
Ala Ala Trp Asn Thr Thr Leu Leu Glu Glu Phe Cys Thr Gly Leu Asp 

100 105 110 

egg cag ctg ace cgc ctg gaa gee tgt gtc ctg cag gag gtg gag gag 1460 
Arg Gin Leu Thr Arg Leu Glu Ala Cys Val Leu Gin Glu Val Glu Glu 
115 120 125 130 

gga gag get ccc ctg acg aac gag gac att cat ccc gag gac tec ate 1508 
Gly Glu Ala Pro Leu Thr Asn Glu Asp He His Pro Glu Asp Ser He 

135 140 145 

ctg agg aac tac ttc caa aga etc tec etc tac ctg caa gag aag aaa 1556 
Leu Arg Asn Tyr Phe Gin Arg Leu Ser Leu Tyr Leu Gin Glu Lys Lys 

150 155 160 

tac age cct tgt gee tgg gag ate gtc aga gca gaa ate atg aga tec 1604 
Tyr Ser Pro Cys Ala Trp Glu He Val Arg Ala Glu He Met Arg Ser 

165 170 175 

ttg tat tat tea tea aca gee ttg cag aaa aga tta agg age gag aaa 1652 
Leu Tyr Tyr Ser Ser Thr Ala Leu Gin Lys Arg Leu Arg Ser Glu Lys 

180 185 190 

tga tctagaccgc tgatcagect cgactgtgcc ttctagttgc cagccatctg 1705 
ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt 1765 
cctaataaaa tgaggaaatt geategcatt gtctgagtag gtgtcattct attctggggg 1825 
gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg 1885 
atgcggtggg ctctatggcc tcgag 1910 



<210>2 
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<211>1172 

<212>DNA 

<213>Artificial sequence 

<220> 

<221>CDS 

<222>(333). . . (914) 
<221>sig_peptide 
<222>(333)... (401) 
<221 >mat_pept i de 
<222>(402). . . (914) 
<400>2 

ctcgagggga gaaagcatga agtaagttct ttaaatatta caaaaaaatt gaacgatatt 60 
ataaaattct ttaaaatatt aaaagtaaga acaataagat caattaaatc ataattaatc 120 
acattgttca tgatcacaat ttaatttact tcatacgttg tattgttatg ttaaataaaa 180 
agattaattt ctatgtaatt gtatctgtac aatacaatgt gtagatgttt attctatcga 240 
aagtaaatac gtcaaaactc gaaaattttc agtataaaaa ggttcaactt tttcaaatca 300 
gcatcagttc ggttccaact ctcaaggtcg ac atg gcg ctg ccc tct tec ttc 353 



Met Ala Leu Pro Ser Ser Phe 



1 



5 



ttg gtg gec ctg gtg gcg ctg ggc tgc aac tec gtc tgc gtg ctg ggc 



401 



Leu Val Ala Leu Val Ala Leu Gly Cys Asn Ser Val Cys Val Leu Gly 



10 



15 



20 



tgt gac ctg cct cag ace cac ggc ctg ctg aac agg agg gec ttg acg 



449 



Cys Asp Leu Pro Gin Thr His Gly Leu Leu Asn Arg Arg Ala Leu Thr 



25 



30 



35 



etc ctg gga caa atg agg aga etc cct gec age tec tgt cag aag gac 



497 



Leu Leu Gly Gin Met Arg Arg Leu Pro Ala Ser Ser Cys Gin Lys Asp 
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40 



45 



50 



55 



aga aat gac ttc gcc ttc ccc cag gac gtg ttc ggt gga gac cag tec 
Arg Asn Asp Phe Ala Phe Pro Gin Asp Val Phe Gly Gly Asp Gin Ser 



60 



65 



70 



cac aag gcc caa gcc etc teg gtg gtg cac gtg acg aac cag aag ate 
His Lys Ala Gin Ala Leu Ser Val Val His Val Thr Asn Gin Lys He 



75 



80 



85 



ttc cac ttc ttc tgc aca gag gcg tec teg tct get get tgg aac ace 
Phe His Phe Phe Cys Thr Glu Ala Ser Ser Ser Ala Ala Trp Asn Thr 



90 



95 



100 



ace etc ctg gag gaa ttt tgc acg gga ctt gat egg cag ctg ace cgc 
Thr Leu Leu Glu Glu Phe Cys Thr Gly Leu Asp Arg Gin Leu Thr Arg 



105 



110 



115 



ctg gaa gcc tgt gtc ctg cag gag gtg gag gag gga gag get ccc ctg 
Leu Glu Ala Cys Val Leu Gin Glu Val Glu Glu Gly Glu Ala Pro Leu 



120 



125 



130 



135 



acg aac gag gac att cat ccc gag gac tec ate ctg agg aac tac ttc 
Thr Asn Glu Asp He His Pro Glu Asp Ser He Leu Arg Asn Tyr Phe 



140 



145 



150 



caa aga etc tec etc tac ctg caa gag aag aaa tac age cct tgt gcc 
Gin Arg Leu Ser Leu Tyr Leu Gin Glu Lys Lys Tyr Ser Pro Cys Ala 



155 



160 



165 



tgg gag ate gtc aga gca gaa ate atg aga tec ttg tat tat tea tea 
Trp Glu He Val Arg Ala Glu He Met Arg Ser Leu Tyr Tyr Ser Ser 



170 



175 



180 



aca gcc ttg cag aaa aga tta agg age gag aaa tga tctagaccgc 
Thr Ala Leu Gin Lys Arg Leu Arg Ser Glu Lys 



545 



593 



641 



689 



737 



785 



833 



881 



927 
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31 



185 190 
tgatcagcct cgactgtgcc ttctagttgc cagccatctg ttgtttgccc ctcccccgtg 987 
ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt 1047 
gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc 1107 
aagggggagg attgggaaga caatagcagg catgctgggg atgcggtggg ctctatggcc 1167 

1172 

tcgag 
<210>3 
<211>31 
<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>3 

acgcgtcgac atgggcgctg ccctcttcct t 
<210>4 
<211>30 
<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>4 

ctagtctaga tcatttctcg ctccttaatc 

<210>5 
<211>29 
<212>DNA 

<223>Artificial sequence 
<220> 
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<223>Synthesized oligonucleotide 
<400>5 

ccggaattcg gtcagaaacc ttgttaacc 29 

<210>6 

<211>30 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>6 

acgcgtcgac gttggcggtc tttggatcgc 30 

<210>7 

<211>29 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>7 

ccggaattcg ggagaaagca tgaagtaag 29 

<210>8 

<211>30 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>8 

acgcgtcgac cttgagagtt ggaaccgaac 30 
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<210>9 

<211>30 
<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>9 

ctagtctaga ccgctgatca gcctcgactg 

<210>10 

<211>30 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>10 

cgcggatccg ccatagagcc caccgcatcc 

<210>11 

<211>34 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>11 

gacctcgagg gtcagaaacc ttgttaacca atag 

<210>12 

<211>30 

<212>DNA 
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<2l3>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>12 

gacctcgagg ccatagagcc caccgcatcc 

<210>13 

<211>29 

<212>DNA 

<213>Artif icial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>13 

gacctcgagg ggagaaagca tgaagtaag 

<210>14 

<211>31 

<212>DNA 

<213>Artificial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>14 

acgcgtcgac atgaccaaca agtgtctcct c 

<210>15 

<211>30 

<212>DNA 

<213>Artif icial sequence 
<220> 

<223>Synthesized oligonucleotide 
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<400>15 

ctagtctaga tcagtttcgg aggtaacctg 30 

<210>16 

<211>1151 

<212>DNA 

<213>Artificial sequence 

<220> 

<221>CDS 

<222>(333). . . (893) 
<221>sig_peptide 
<222>(333)... (395) 
<221>mat_pept ide 
<222>(396). . . (893) 
<400>16 

ctcgagggga gaaagcatga agtaagttct ttaaatatta caaaaaaatt gaacgatatt 60 
ataaaattct ttaaaatatt aaaagtaaga acaataagat caattaaatc ataattaatc 120 
acattgttca tgatcacaat ttaatttact tcatacgttg tattgttatg ttaaataaaa 180 
agattaattt ctatgtaatt gtatctgtac aatacaatgt gtagatgttt attctatcga 240 
aagtaaatac gtcaaaactc gaaaattttc agtataaaaa ggttcaactt tttcaaatca 300 
gcatcagttc ggttccaact ctcaaggtcg ac 332 
atg acc aac aag tgt etc etc caa att get etc ctg ttg tgc ttc tec 380 
Met Thr Asn Lys Cys Leu Leu Gin He Ala Leu Leu Leu Cys Phe Ser 

15 10 15 

act aca get ctt tec atg age tac aac ttg ctt gga ttc eta caa aga 428 
Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg 

20 25 30 

age age aat ttt cag tgt cag aag etc ctg tgg caa ttg aat ggg agg 476 
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Ser Ser Asn Phe Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg 

35 40 45 

ctt gaa tac tgc etc aag gac agg atg aac ttt gac ate cct gag gag 524 
Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu 

50 55 60 

att aag cag ctg cag cag ttc cag aag gag gac gec gca ttg acc ate 572 
He Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr lie 
65 70 75 80 

tat gag atg etc cag aac ate ttt get att ttc aga caa gat tea tct 620 
Tyr Glu Met Leu Gin Asn He Phe Ala He Phe Arg Gin Asp Ser Ser 

85 90 95 

age act ggc tgg aat gag act att gtt gag aac etc ctg get aat gtc 668 
Ser Thr Gly Trp Asn Glu Thr He Val Glu Asn Leu Leu Ala Asn Val 

100 105 HO 

tat cat cag ata aac cat ctg aag aca gtc ctg gaa gaa aaa ctg gag 716 
Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu 

115 120 125 

aaa gaa gat ttc acc agg gga aaa etc atg age agt ctg cac ctg aaa 764 
Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys 

130 135 140 

aga tat tat ggg agg att ctg cat tac ctg aag gec aag gag tac agt 812 
Arg Tyr Tyr Gly Arg He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser 
145 150 155 160 

cac tgt gec tgg acc ata gtc aga gtg gaa ate eta agg aac ttt tac 860 
His Cys Ala Trp Thr He Val Arg Val Glu He Leu Arg Asn Phe Tyr 

165 170 175 

ttc att aac aga ctt aca ggt tac etc cga aac tga tctagaccgc 906 
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Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 

180 185 
tgatcagcct cgactgtgcc ttctagttgc cagccatctg ttgtttgccc ctcccccgtg 960 
ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt 1026 
gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc 1086 
aagggggagg attgggaaga caatagcagg catgctgggg atgcggtggg ctctatggcc 1146 
tcgag 1151 
<210>17 
<211>1849 
<212>DNA 

<213>Artificial sequence 

<220> 

<221>CDS 

<222>( 1071)... (1631) 
<221>sig_peptide 
<222>(1071)... (1133) 
<221>mat _pept ide 
<222>( 1134)... (1631) 
<400>17 

ctcgagggtc agaaaccttg ttaaccaata gagccaaata tagttaacac aatagaaatt 60 
tatccaaata ttattcgtgt attgtttata gcctttgtca agtcttttac aaggcaagat 120 
aataagtaat attccgtgat tggacgtaac atttcccgga agatccttag ccgataagtc 180 
gaagagccgc atgtggctag agagacgcgg gtttccgacc actggcttag gcgcttattc 240 
cgccataata gatgtacgtg ttcacaatta gcacccgaaa ttcgtaatag ctacgagaag 300 
tatcgaatat caaaaatcta tatattaata cgtgaagcaa aaactttgta tcccttttta 360 
cgaaaattgc gaggacggag gagtatgaaa tttcccacac ttatagagaa tacagagaag 420 
aagtgcacaa tgctaatatt tttttaaaat aatgcataaa agatacttta aatcaataaa 480 
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gaaaacagca cacacactac ataccatgta tttgacgcac acacgcatgt atactattta 540 

ttgtcaaact tttgttcttg acgtctgtgt tcaaactgag aatagattaa atattgtttg 600 

tctttattaa tattttttaa tagtgtagtc ttggcgaaat ttgtgattat agaagtataa 660 

aatacaatca taatagtgta caaacttaca attcccaatt aattatagtc gaatttcgac 720 

tactgcggga cctctagtat taataattct ctttaaaaaa aaacagagca tcaaatactg 780 

tcacaaatgt caagcgggtc tcaacgagcc atgaataaat tagaaatcaa ttaataacat 840 

aaaataggca aacaaaataa aaccatttac atagagaacg tttgttgaac aaaaacaata 900 

acttgtatac attgtttgca caaatgtttg aaccgaaaat ttattactct ctacgtaagc 960 

ttgatcaaac ttcgttttcg tataaaacgc gttggcccaa ccactttggc atagtcgtct 1020 

tatcatcggg tctctaagga tcaagcgatc caaagaccgc caacgtcgac 1070 

atg acc aac aag tgt etc etc caa att get etc ctg ttg tgc ttc tec 1118 
Met Thr Asn Lys Cys Leu Leu Gin He Ala Leu Leu Leu Cys Phe Ser 

15 10 15 

act aca get ctt tec atg age tac aac ttg ctt gga ttc eta caa aga 1166 
Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gin Arg 

20 25 30 

age age aat ttt cag tgt cag aag etc ctg tgg caa ttg aat ggg agg 1214 

* 

Ser Ser Asn Phe Gin Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg 

35 40 45 

ctt gaa tac tgc etc aag gac agg atg aac ttt gac ate cct gag gag 1262 
Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp He Pro Glu Glu 

50 55 60 

att aag cag ctg cag cag ttc cag aag gag gac gee gca ttg acc ate 1310 
He Lys Gin Leu Gin Gin Phe Gin Lys Glu Asp Ala Ala Leu Thr He 
65 70 75 80 

tat gag atg etc cag aac ate ttt get att ttc aga caa gat tea tct 1358 
Tyr Glu Met Leu Gin Asn He Phe Ala He Phe Arg Gin Asp Ser Ser 
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85 90 95 

age act ggc tgg aat gag act att gtt gag aac etc ctg get aat gtc 1406 
Ser Thr Gly Trp Asn Glu Thr He Val Glu Asn Leu Leu Ala Asn Val 

100 105 HO 

tat cat cag ata aac cat ctg aag aca gtc ctg gaa gaa aaa ctg gag 1454 
Tyr His Gin He Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu 

115 120 125 

aaa gaa gat ttc ace agg gga aaa etc atg age agt ctg cac ctg aaa 1502 
Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys 

130 135 140 

aga tat tat ggg agg att ctg cat tac ctg aag gec aag gag tac agt 1550 
Arg Tyr Tyr Gly Arg He Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser 
145 150 155 160 

cac tgt gee tgg ace ata gtc aga gtg gaa ate eta agg aac ttt tac 1598 
His Cys Ala Trp Thr He Val Arg Val Glu He Leu Arg Asn Phe Tyr 

165 170 175 

ttc att aac aga ctt aca ggt tac etc cga aac tga cagccatctg 1644 
Phe He Asn Arg Leu Thr Gly Tyr Leu Arg Asn 

180 185 
ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt 1704 
cctaataaaa tgaggaaatt geategcatt gtctgagtag gtgtcattct attctggggg 1764 
gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg 1824 
atgcggtggg ctctatggcc tcgag 1849 
<210>18 
<211>28 
<212>DNA 

<213>Artificial sequence 
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<220> 

<223>Synthesized oligonucleotide 
<400>18 

acgcgtcgac atgaagctga ccgccctg 28 

<210>19 

<211>28 

<212>DNA 

<213>Artif icial sequence 
<220> 

<223>Synthesized oligonucleotide 
<400>19 

ctagtctaga tcagggcttg gtgaagtg 28 

<210>20 

<211>1175 

<212>DNA 

<213>Artificial sequence 

<220> 

<221>CDS 

<222>(333)... (917) 
<221>sig_peptide 
<222>(333)... (401) 
<221>mat_pept ide 
<222>(402)... (917) 
<400>20 

ctcgagggga gaaagcatga agtaagttct ttaaatatta caaaaaaatt gaacgatatt 60 
ataaaattct ttaaaatatt aaaagtaaga acaataagat caattaaatc ataattaatc 120 
acattgttca tgatcacaat ttaatttact tcatacgttg tattgttatg ttaaataaaa 180 
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agattaattt ctatgtaatt gtatctgtac aatacaatgt gtagatgttt attctatcga 240 
aagtaaatac gtcaaaactc gaaaattttc agtataaaaa ggttcaactt tttcaaatca 300 
gcatcagttc ggttccaact ctcaaggtcg ac 332 
atg aag ctg acc gcc ctg cag ctg ctg ctg tgg cac age gca etc tgg 380 
Met Lys Leu Thr Ala Leu Gin Leu Leu Leu Trp His Ser Ala Leu Trp 

1 5 10 15 

atg gtg caa gaa gcc acc ccc ttg ggc cct acc age tec ctg ccc cag 428 
Met Val Gin Glu Ala Thr Pro Leu Gly Pro Thr Ser Ser Leu Pro Gin 

20 25 30 

age ttc ctg etc aag tgc tta gaa caa gtg agg aag gtc cag get gat 476 
Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg Lys Val Gin Ala Asp 

35 40 45 

ggc aca gcg ctg cag gag agg ctg tgc gcc gcc cac aag ctg tgc cac 524 
Gly Thr Ala Leu Gin Glu Arg Leu Cys Ala Ala His Lys Leu Cys His 

50 55 60 

cct gag gag ctg gtg ctg ctt ggg cac get ctg ggc ate ccc cag get 572 
Pro Glu Glu Leu Val Leu Leu Gly His Ala Leu Gly He Pro Gin Ala 
65 70 75 80 

ccc ctg age age tgc tec age cag gcc ctg cag ctg acg ggc tgc ctg 620 
Pro Leu Ser Ser Cys Ser Ser Gin Ala Leu Gin Leu Thr Gly Cys Leu 

85 90 95 

cgt caa etc cac agt ggc etc ttc etc tac cag ggc etc ctg cag gcc 668 
Arg Gin Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala 

100 105 110 

ctg gca ggg ata tec ccc gag tta gcc ccc acc ctg gac atg ctg cag 716 
Leu Ala Gly He Ser Pro Glu Leu Ala Pro Thr Leu Asp Met Leu Gin 
115 120 125 
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ctg gac ate acc gac ttt get ate aac ate tgg cag cag atg gaa gac 764 
Leu Asp He Thr Asp Phe Ala He Asn He Trp Gin Gin Met Glu Asp 

130 135 140 

gtg ggg atg gec cct gca gtg ccg ccc acc cag ggc acc atg cca acc 812 
Val Gly Met Ala Pro Ala Val Pro Pro Thr Gin Gly Thr Met Pro Thr 
145 150 155 160 

ttc acc teg gec ttc cag cgc egg gca gga ggc acc ctg gtt gee tec 860 
Phe Thr Ser Ala Phe Gin Arg Arg Ala Gly Gly Thr Leu Val Ala Ser 

165 170 175 

aac ctg cag age ttc ctg gag gtg gca tac cgt get ctg cgc cac ttc 908 
Asn Leu Gin Ser Phe Leu Glu Val Ala Tyr Arg Ala Leu Arg His Phe 

180 185 190 

acc aag ccc tga tctagaccgc tgatcagect cgactgtgcc ttctagttgc 960 
Thr Lys Pro 
195 

cagccatctg ttgtttgccc ctcccccgtg ccttccttga ccctggaagg tgccactccc 1020 
actgtccttt cctaataaaa tgaggaaatt geategcatt gtctgagtag gtgtcattct 1080 
attctggggg gtggggtggg gcaggacagc aagggggagg attgggaaga caatagcagg 1140 
catgctgggg atgcggtggg ctctatggcc tcgag 117J 
<210>21 
<211>1873 
<212>DNA 

<213>Artif icial sequence 

<220> 
<221>CDS 

<222>(1071)... (1655) 
<221>sig_peptide 
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<222>(1071)...(1139) 
<221>mat_peptide 
<222>(1140)...(1655) 
<400>21 

ctcgagggtc agaaaccttg ttaaccaata gagccaaata tagttaacac aatagaaatt 60 

tatccaaata ttattcgtgt attgtttata gcctttgtca agtcttttac aaggcaagat 120 

aataagtaat attccgtgat tggacgtaac atttcccgga agatccttag ccgataagtc 180 

gaagagccgc atgtggctag agagacgcgg gtttccgacc actggcttag gcgcttattc 240 

cgccataata gatgtacgtg ttcacaatta gcacccgaaa ttcgtaatag ctacgagaag 300 

tatcgaatat caaaaatcta tatattaata cgtgaagcaa aaactttgta tcccttttta 360 

cgaaaattgc gaggacggag gagtatgaaa tttcccacac ttatagagaa tacagagaag 420 

aagtgcacaa tgctaatatt tttttaaaat aatgcataaa agatacttta aatcaataaa 480 

gaaaacagca cacacactac ataccatgta tttgacgcac acacgcatgt atactattta 540 

ttgtcaaact tttgttcttg acgtctgtgt tcaaactgag aatagattaa atattgtttg 600 

tctttattaa tattttttaa tagtgtagtc ttggcgaaat ttgtgattat agaagtataa 660 

aatacaatca taatagtgta caaacttaca attcccaatt aattatagtc gaatttcgac 720 

tactgcggga cctctagtat taataattct ctttaaaaaa aaacagagca tcaaatactg 780 

tcacaaatgt caagcgggtc tcaacgagcc atgaataaat tagaaatcaa ttaataacat 840 

aaaataggca aacaaaataa aaccatttac atagagaacg tttgttgaac aaaaacaata 900 

acttgtatac attgtttgca caaatgtttg aaccgaaaat ttattactct ctacgtaagc 960 

ttgatcaaac ttcgttttcg tataaaacgc gttggcccaa ccactttggc atagtcgtct 1020 

tatcatcggg tctctaagga tcaagcgatc caaagaccgc caacgtcgac 1070 

atg aag ctg acc gcc ctg cag ctg ctg ctg tgg cac age gca etc tgg 1118 
Met Lys Leu Thr Ala Leu Gin Leu Leu Leu Trp His Ser Ala Leu Trp 

15 10 15 

atg gtg caa gaa gcc acc ccc ttg ggc cct acc age tec ctg ccc cag 1166 
Met Val Gin Glu Ala Thr Pro Leu Gly Pro Thr Ser Ser Leu Pro Gin 
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20 25 30 

age ttc ctg etc aag tgc tta gaa caa gtg agg aag gtc cag get gat 1214 
Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg Lys Val Gin Ala Asp 

35 40 45 

ggc aca gcg ctg cag gag agg ctg tgc gee gee cac aag ctg tgc cac 1262 
Gly Thr Ala Leu Gin Glu Arg Leu Cys Ala Ala His Lys Leu Cys His 

50 55 60 

cct gag gag ctg gtg ctg ctt ggg cac get ctg ggc ate ccc cag get 
Pro Glu Glu Leu Val Leu Leu Gly His Ala Leu Gly He Pro Gin Ala 



ttc ace teg gec ttc cag cgc egg gca gga ggc ace ctg gtt gee tec 
Phe Thr Ser Ala Phe Gin Arg Arg Ala Gly Gly Thr Leu Val Ala Ser 



1310 



65 70 75 80 

ccc ctg age age tgc tec age cag gee ctg cag ctg acg ggc tgc ctg 1358 

Pro Leu Ser Ser Cys Ser Ser Gin Ala Leu Gin Leu Thr Gly Cys Leu 

85 90 95 

cgt caa etc cac agt ggc etc ttc etc tac cag ggc etc ctg cag gee 1406 
Arg Gin Leu His Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala 

100 105 HO 

ctg gca ggg ata tec ccc gag tta gee ccc ace ctg gac atg ctg cag 1454 
Leu Ala Gly He Ser Pro Glu Leu Ala Pro Thr Leu Asp Met Leu Gin 

115 120 125 

ctg gac ate acc gac ttt get ate aac ate tgg cag cag atg gaa gac 1502 
Leu Asp He Thr Asp Phe Ala He Asn He Trp Gin Gin Met Glu Asp 

130 135 140 

gtg ggg atg gee cct gca gtg ccg ccc acc cag ggc acc atg cca acc 1550 
Val Gly Met Ala Pro Ala Val Pro Pro Thr Gin Gly Thr Met Pro Thr 
145 150 155 160 



1598 
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165 



170 



175 



aac ctg cag age ttc ctg gag gtg gca tac cgt get ctg cgc cac ttc 



1646 



Asn Leu Gin Ser Phe Leu Glu Val Ala Tyr Arg Ala Leu Arg His Phe 



180 



185 



190 



ace aag ccc tga cagccatctg ttgtttgccc ctcccccgtg ccttccttga 



1698 



Thr Lys Pro 
195 

ccctggaagg tgccactccc actgtccttt cctaataaaa tgaggaaatt geategcatt 1758 

gtctgagtag gtgtcattct attctggggg gtggggtggg gcaggacagc aagggggagg 1818 

attgggaaga caatagcagg catgctgggg atgcggtggg ctctatggcc tcgag 1873 

<210>22 

<211>1396 

<212>DNA 

<213>Bombyx mori 

<400>22 

gggagaaagc atgaagtaag ttctttaaat attacaaaaa aattgaacga tattataaaa 60 

ttctttaaaa tattaaaagt aagaacaata agatcaatta aatcataatt aatcacattg 120 

ttcatgatca caatttaatt tacttcatac gttgtattgt tatgttaaat aaaaagatta 180 

atttctatgt aattgtatct gtacaataca atgtgtagat gtttattcta tcgaaagtaa 240 

ataegtcaaa actcgaaaat tttcagtata aaaaggttca actttttcaa atcagcatca 300 

gttcggttcc aactctcaag atgagagtca aaacctttgt gatcttgtgc tgcgctctgc 360 

aggtgagtta attattttac tattatttca gaaggtggcc agacgatatc acgggccacc 420 

tgataataag tggtcgccaa aacgeacaga tategtaaat tgtgccattt gatttgtcac 480 

gecegggggg getaeggaat aaactacatt tatttattta aaaaatgaac cttagattat 540 

gtaacttgtg atttatttgc gtcaaaagta ggcaagatga atctatgtaa atacctgggc 600 

agacttgeaa tatcctattt caceggtaaa teagcattge aatatgcaat gcatattcaa 660 

caatatgtaa aacaattcgt aaagcatcat tagaaaatag acgaaagaaa ttgcataaaa 720 
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ttataaccgc attattaatt tattatgata tctattaaca attgctattg cctttttttc 780 
gcaaattata atcattttca taacctcgag gtagcattct gttacatttt aatacattgg 840 
tatgtgatta taacacgagc tgcccactga gtttctcgcc agatcttctc agtgggtcgc 900 
gttaccgatc acgtgataga ttctatgaag cactgctctt gttagggcta gtgttagcaa 960 
attctttcag gttgagtctg agagctcacc tacccatcgg agcgtagctg gaataggcta 1020 
ccagctaata ggtagggaaa acaaagctcg aaacaagctc aagtaataac aacataatgt 1080 
gaccataaaa tctcgtggtg tatgagatac aattatgtac tttcccacaa atgtttacat 1140 
aattagaatg ttgttcaact tgcctaacgc cccagctaga acattcaatt attactatta 1200 
ccactactaa ggcagtatgt cctaactcgt tccagatcag cgctaacttc gattgaatgt 1260 
gcgaaattta tagctcaata ttttagcact tatcgtattg atttaagaaa aaattgttaa 1320 
cattttgttt cagtatgtcg cttatacaaa tgcaaacatc aatgattttg atgaggacta 1380 
ttttgggagt gatgtc 1396 
<210>23 
<211>6070 
<212>DNA 
<213>Bombyx mori 
<400>23 

tcaagacatc cttgattaag gcagctgccg atattgacat ggacctcgtt cgtgctgcga 60 
tagacgactg gccgcgcaga ttgaaggcct gtattcaaaa tcacggaggt cattttgaat 120 
aaactttagt gtcataagaa tctatgtttt gttaagttca ttttggtata tgaatggtta 180 
cataatgaat aaacttgttt caattatttt acattaaaca tgtgacagaa tttatgacct 240 
gactaggtag gtacaaacag cctttttgat attagaaaac taagtaaaat agcctacggt 300 
cacatctctt tccgtgggtg tcgttaaagg gcgacttaga gaaccaccaa gaacgtagca 360 
gaatcctcag agtgtcatac cagcatacag ccatcgctaa ctgctattta ctggtaatag 420 
ggcacattgt aatctcactt aaccatactg tcgggccacc atctagccta tttctgccac 480 
gaatcaatcg tgagtgatgg acatagagaa actattagtt gagaagaaaa caagagcact 540 
aaaggtttga tattgacaaa aatctacttc gccgtcactc cataggttta ttgtctctca 600 
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ttagtccaga acagcagtta cagacgtaag cttttacgca caaactacag ggttgctctt 660 

tattgtatcg aaaatatggg acctgaataa gggcgatttt gacgcgtcct gcccgcccat 720 

tcccgatcct acggacagaa tggcaagcag tcgacgtcgc cccaaacacg tcatttcgga 780 

tcctcacgat ccactaacgg tgctttaggt acctcaagca ccggtcatcg ttctcgtcgg 840 

acccgtcgct tgcgacgaag ggctcgacga gcaaattaac cctcagacac agcccactga 900 

gtttctcgcc ggatcttctc agcgggtcgc gtttccgatc cggtggtaga ttctgcgaag 960 

cacggctctt gctaggattc gtgttagcaa cgtcgtcagg tttgagcccc gtgagctcac 1200 

ttactagtta aggttacgct gaaatagcct ctcaaggctc tcagctaggt aggaaacaaa 1080 

aaaaaaagtc ctgcccttaa caccgttgcg atggcttgtc ttctgcagcg tactgtcgtg 1140 

gcagggcggt accgcaccat ctttttcgac gccaccttgt gatctgaagg cgaagatact 1200 

cgaccttaat gattgaggca agagcgtaat acctcgcgct ccctagacga gtagatctcg 1260 

tggaagattc ggcacacggc acacaaaaat agcttttgag atagccttca atgtaattat 1320 

gtttttatat atatttacta gctgacccgg caaacgttgt gttgccttaa ataagatttc 1380 

tagggaaatt ctagtgtaga aaaataacct cattcaacca cataatacct cattataacc 1440 

aaaaaaaaat aatatccaaa aaataaaaat ataaaataaa tgtttggggt ggacaaccct 1500 

tatcacatag gggtatgaaa attagatagt agccgattct cagacctact gaacatacta 1560 

ttgatacaca aataaaacca aaaaaacatg gctgaaaaat gtatagtagg tattgtatta 1620 

ttaagtgtat aatctatgat gtatatgagt aagtaagaca ggagaccggc ttcgtcctca 1680 

tccgtcataa aaaccgtcat aaaaatcaaa cccgcaaaat tataatttgc gtaattactg 1740 

gtggctggtg gtaggacctt cttgtgagtc cgcgcgggta ggtaccacca tctgactatt 1800 

■ 

ctgccgtgaa gcagtaatgg gtttcggttt gaagggcggg acagccgttg taactatact 1860 

tgagacctta gaacttatat ctcaatgtgg gtggcgcatt tttttacggt aggcagcggc 1920 

ttggctctgc ccctggcatt gctgaagtcc ataggcgacg gttaccactc accatcaggt 1980 

gggccgtatg gccgtctgcc tacaaaatca ataaaaaaaa aataaaaaat ttacgttgta 2040 

gatgtctatg ggctccagta accacttaac accaggcggg ctgtgagctc gtccacccat 2100 

ctaagcaata aaaataaata aatagatagt tgatcagtag tggaccggcg agggcgggag 2160 

atcaaattga atttaaaata aaacataatt aaaggaattt gaaactataa actctgaata 2220 

22/28 



WO 03/074699 



PCT/JP03/02675 



ataatttatc gtactacaat tataatattt gattgccatc ttgcaacctt attgcggatc 2280 
tgtgaataga aaaaaaaaaa aaatcgggat ggaaaaatag gggttgatcg tataagagtg 2340 
aaaattgaga gtaatatgga atttttttat tttaagtcat gacaaaataa aaataagatc 2400 
ttgccaaaaa aatttaagtt tattattaaa ttaagtttaa caaataaaaa attggggttg 2460 
atcgcagagg ggtgaaaatt tagggtttta tgtatttttg tatgctgtat cataaaaaaa 2520 
taaaaacaaa aaataaaaat agggggatga aaaataaatg ttgttcgatt ctcaaccctg 2580 
gccgatatgc acgctaagat tcacaaaaat cggtcgagcc gtttcggagg agttcaatca 2640 
cgcaccccgt cacacgagaa ttttatttat tagatttaga agagctgaaa gataaatcga 2700 
tatttaattt tgtaagttgt cttgatgata cattttttcg tttgtcattc tttcctgcag 2760 
ttagaacata atataaaatg caaatgaaaa atagaaatat aataaataat aataaataaa 2820 
taataaatat ttactaacaa tcacgctacg ttaactggtc ccgtgataag ttcgtaaaga 2880 
acttgtgtta caggtaccag ataacggata taaatgtaag atttttatta tacacataca 2940 
tatatttcat atacattcat aaccctggaa aatacattta tatttatcat acaaatatct 3000 
tcccttggcg ggattcgaac ccgcgacccc cttgtgtagt gacaatgtca cttaccacta 3060 
caccctctgg cattgctggg cgacggtaac cacccaccat taggtgggcc atatgctcgt 3120 
ctgcctacaa gggaaataaa aaaaatatcc taatataaat tgcattaatt tttttaaacc 3180 
gactttcaat cacaatgaag acagattctc gtcgaagttt gtttttgaaa ctatatcaat 3240 
aacttttcat tatccgttct tcgtcttttg tctttttttc gcaaacaaaa cgaacaaaac 3300 
gttctaattc gaaagatgtt ttgtacggaa agtttgaata agtgcttaat tgcaagtaac 3360 
gtaacaatgt tttagggttc ggtcctcaat aaattcgacc aataaaccat acaaattctt 3420 
taacattttt ttaatcttat actagctgac ccggcagact tcgtggtgcc tcaatcgata 3480 
aataaaatac ctatgcttct gtataaaata aacataaaac aaacaaaagg aatccgtccg 3540 
acgggagaca catcaaagga aaaacatctt ttttattttt ttacctttta aaccttctct 3600 
ggacttccac aaataattta agaccaaaat tagccaaatc ggtctagcat tttcgagttt 3660 
tagcgagact aacgaacagc aattcatttt tatatacaca gatttatgtt accggggtct 3720 
agtgacctaa acgacttcag ctctaacact aggctaactc aggcttagta gcctggtcct 3780 
agtgttagat ttgaagtcgt ctaatgcaaa gattattgga tctgatggat ccgtaaggac 3840 
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gtgtctagag cgtcgacggt gactagctcc tgcgtgatca ggaaaaatgt ggaaagctta 3900 

acgattttgt cacattttac ttatcacaac ttgtttttat aataattcgc ttaaatgagc 3960 

agctattact taatctcgta gtggtttttg acaaaatcag cttctttaga actaaaatat 4020 

catttttttc gtaatttttt taatgaaaaa tgctctagtg ttataccttt ccaaaatcac 4080 

cattaattag gtagtgttta agcttgttgt acaaaactgc cacacgcatt tttttctcca 4140 

ctgtaggttg tagttacgcg aaaacaaaat cgttctgtga aaattcaaac aaaaatattt 4200 

tttcgtaaaa acacttatca atgagtaaag taacaattca tgaataattt catgtaaaaa 4260 

« 

aaaaatacta gaaaaggaat ttttcattac gagatgctta aaaatctgtt tcaaggtaga 4320 

gatttttcga tatttcggaa aattttgtaa aactgtaaat ccgtaaaatt ttgctaaaca 4380 

tatattgtgt tgttttggta agtattgacc caagctatca cctcctgcag tatgtcgtgc 4440 

taattactgg acacattgta taacagttcc actgtattga caataataaa acctcttcat 4500 

tgacttgaga atgtctggac agatttggct ttgtattttt gatttacaaa tgtttttttg 4560 

gtgatttacc catccaaggc attctccagg atggttgtgg catcacgccg attggcaaac 4620 

aaaaactaaa atgaaactaa aaagaaacag tttccgctgt cccgttcctc tagtgggaga 4680 

aagcatgaag taagttcttt aaatattaca aaaaaattga acgatattat aaaattcttt 4740 

aaaatattaa aagtaagaac aataagatca attaaatcat aattaatcac attgttcatg 4800 

atcacaattt aatttacttc atacgttgta ttgttatgtt aaataaaaag attaatttct 4860 

atgtaattgt atctgtacaa tacaatgtgt agatgtttat tctatcgaaa gtaaatacgt 4920 

caaaactcga aaattttcag tataaaaagg ttcaactttt tcaaatcagc atcagttcgg 4980 

ttccaactct caagatgaga gtcaaaacct ttgtgatctt gtgctgcgct ctgcaggtga 5040 

gttaattatt ttactattat ttcagaaggt ggccagacga tatcacgggc cacctgataa 5100 

taagtggtcg ccaaaacgca cagatatcgt aaattgtgcc atttgatttg tcacgcccgg 5160 

gggggctacg gaataaacta catttattta tttaaaaaat gaaccttaga ttatgtaact 5220 

tgtgatttat ttgcgtcaaa agtaggcaag atgaatctat gtaaatacct gggcagactt 5280 

gcaatatcct atttcaccgg taaatcagca ttgcaatatg caatgcatat tcaacaatat 5340 

gtaaaacaat tcgtaaagca tcattagaaa atagacgaaa gaaattgcat aaaattataa 5400 

ccgcattatt aatttattat gatatctatt aacaattgct attgcctttt tttcgcaaat 5460 
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tataatcatt ttcataacct cgaggtagca ttctgttaca ttttaataca ttggtatgtg 5520 
attataacac gagctgccca ctgagtttct cgccagatct tctcagtggg tcgcgttacc 5580 
gatcacgtga tagattctat gaagcactgc tcttgttagg gctagtgtta gcaaattctt 5640 
tcaggttgag tctgagagct cacctaccca tcggagcgta gctggaatag gctaccagct 5700 
aataggtagg gaaaacaaag ctcgaaacaa gctcaagtaa taacaacata atgtgaccat 5760 
aaaatctcgt ggtgtatgag atacaattat gtactttccc acaaatgttt acataattag 5820 
aatgttgttc aacttgccta acgccccagc tagaacattc aattattact attaccacta 5880 
ctaaggcagt atgtcctaac tcgttccaga tcagcgctaa cttcgattga atgtgcgaaa 5940 
tttatagctc aatattttag cacttatcgt attgatttaa gaaaaaattg ttaacatttt 6000 
gtttcagtat gtcgcttata caaatgcaaa catcaatgat tttgatgagg actattttgg 6060 
gagtgatgtc 6070 
<210>24 
<211>99 
<212>DNA 
<213>Bombyx mori 
<400>24 

cgcagttacg actattctcg tcgtaacgtc cgcaaaaact gtggaattcc tagaagacaa 60 

ctagttgtta aattcagagc actgccttgt gtgaattgc 99 

<210>25 

<211>28 

<212>DNA 

<213>Artificial sequence 
<400>25 



ggcgcgccgg gagaaagcat gaagtaag 

<210>26 

<211>26 

<212>DNA 



28 
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<213>Artificial sequence 
<400>26 

gtcgaccttg agagttggaa ccgaac 

<210>27 

<211>24 

<212>DNA 

<213>Artificial sequence 
<400>27 

gtcgacatgg cgctgccctc ttcc 

<210>28 

<211>26 



26 



. 24 



<212>DNA 



<213>Artificial sequence 
<400>28 

tgtggatcct ttctcgctcc ttaatc 

<210>29 

<211>32 

<212>DNA 

<213>Artificial sequence 
<400>29 

ggatcctaat ttttaatata aaataaccct tg 

<210>30 

<211>35 

<212>DNA 

<213>Artificial sequence 
<400>30 

cttggcgcgc cacgacgtag acgtatagcc atcgg 
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<210>31 

<211>31 
<212>DNA 

<213>Artificial sequence 
<400>31 

cttgtcgacg acatcactcc caaaatagtc c 

<210>32 

<211>33 

<212>DNA 

<213> Artificial sequence 
<400>32 

gtcggatccc gcagttacga ctattctcgt cgt 

<210>33 

<211>31 

<212>DNA 

<213>Artificial sequence 
<400>33 

cccaatttgg cgcgcctcaa gacatccttg a 

<210>34 

<211>27 

<212>DNA 

<213>Artificial sequence 
<400>34 

gaatgctacc tcgaggttat gaaaatg 

<210>35 

<211>24 

<212>DNA 
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<213>Artificial sequence 



<400>35 



aacctcgagg tagcattctg ttac 



24 



<210>36 
<211>26 
<212>DNA 

<213>Artificial sequence 
<400>36 

ggtaccggcg cgccacgacg tagacg 26 

<210>37 

<211>30 

<212>DNA 

<213>Artificial sequence 
<400>37 

gtcgacatgt cgtttacttt gaccaacaag 30 

<210>38 

<211>30 

<212>DNA 

<213>Artificial sequence 
<400>38 

ggatcctttt tgacaccaga ccaactggta 33 
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